SURGERY, GYNECOLOGY AND 
OBSTETRICS 


AN INTERNATIONAL MAGAZINE, PUBLISHED MONTHLY 





VoLuME XLVII 


SEPTEMBER, 1928 


NuMBER 3 





SPINAL CORD SURGERY’ 
By ERNEST SACHS, M.D., F.A.C.S., St. Louis, MIs sourt 


society, it would seem appropriate to 

dwell on the various types of spinal cord 
lesions that may be benefited by surgical 
intervention and to discuss operative results 
rather than to dwell on the points in diagnosis 
on which the neurological surgeon, who does 
and ought to make his own neurological study, 
has to spend much time and consider with 
meticulous care. There will always be times 
when it will be necessary for the general sur- 
geon to do a laminectomy, although I believe 
that the general surgeon feels about this 
branch of surgery almost as he does about 
cranial surgery—he now gladly turns over this 
work to the neurosurgeon. There is, of course 
one great difference—the operation of laminec- 
tomy is generally comparatively simple and 
one does not meet the technical difficulties 
with it that are encountered in a cranial 
operation. The diagnosis, however, offers 
many pitfalls, and it does not seem wise for a 
surgeon to be merely ‘‘the hands,” which he 
must be if he has to depend on others for his 
diagnosis. 


|: an address before a general surgical 


INDICATIONS AND TREATMENT 


The conditions for which laminectomy may 
be required may be grouped under seven 
headings: (1) fractures and dislocations of 
the spinal column; (2) inflammatory proc- 
€sses, meningitis and abscesses or solitary 
tubercles; (3) compressions of the cord due to 
deiormities; (4) spasticities due to inflam- 


matory diseases, cerebral birth palsies, or old 
injuries; (5) spinal tumors; (6) relief of in- 
tractable pain, and (7) congenital defects 
(spina bifida). 

The subject of fractures and dislocations 
with cord symptoms was discussed with some 
asperity before this organization several years 
ago when the subject was brought up by 
Dr. Coleman. It is universally agreed that 
when no spinal cord symptoms are present, 
such as spastic paralysis, sensory disturbances 
or bladder and rectal disturbances, the 
problem is merely to deal with the fracture or 
dislocation by putting it at rest, to institute 
supporting measures such as casts or braces, 
and occasionally to strengthen the back with 
a bone graft. 

How about the cases, however, in which 
cord symptoms are present? These are of two 
kinds: those that present the picture of a 
complete block of the cord with complete 
motor and sensory paralysis, and those in 
which there is evidence that the cord is not 
completely blocked because the patients have 
some sensation below the level of the injury 
or some motor power, even if it be only the 
movement of a toe. In either group the dis- 
turbance may be due to pressure which causes 
an interference with function but there is 
no anatomical severance or there may be a 
partial or complete severance of the cord. 

Suture of the cord does not lead to regen- 
eration and restoration of function and is a 
useless procedure. A complete physiological 


1Read before the Southern Surgical Association, Augusta, Georgia, December, 1927. 
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Fig. 1. The globules of lipiodol are caught between the 
eighth and eleventh dorsal vertebrae; none passed below 
this point. This was, the level of the tubercle. On account 
of the age of the child, only 1 cubic centimeter of lipiodol 
was used instead of the usual quantity of 2 cubic centimeters. 


block of the cord cannot be distinguished 
clinically from an anatomical severance; the 
symptoms are identical—loss of all functions. 
If we wait to see if the cord will recover some 
function, as it may after a physiological block, 
we lose precious time, and irreparable perma- 
nent injury may be done by the pressure 
alone. Consequently, if these patients are to 
get relief at all they must have an early 
exploration. We all dislike to operate un- 
necessarily and have found the method sug- 
gested by Coleman some years ago of doing 
a spinal puncture and determining by jugular 
compression—the Queckenstedt test—if there 
is a block, to be a most valuable aid in 
diagnosis. If there is a spinal block, one 
should explore and do so early; if there is no 
block according to the Queckenstedt test, it is 
probably useless to operate, for in such cases 
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the lesion is a pulpifying of the cord, for which 
operation can do no good. That is the 
principle I have been following in the past '8 
months, but it is not improbable that that is 
too conservative an attitude to take. Since we 
know that it is possible that the Quecken- 
stedt test may not be positive in the presence 
of compression of the cord by a spinal tumor 
it seems perfectly logical to assume that the 
same thing may happen in the presence of a 
fracture—there may be compression of thie 
cord and yet the Queckenstedt be negative. 
In such cases operation is indicated. No 
doubt the pendulum will swing back to a point 
where some of these cases will be operated 
upon. If the picture of a partial block is 
present, operation should be done only if 
there is evidence of compression of the cord, 
as shown by the Queckenstedt test. Then, 
too, operation should be done early before 
secondary degenerative changes occur. 
Abscesses of the cord or solitary tubercles 
present the picture of a focal spinal lesion and 
should be operated upon. I want to record a 
unique case that we had 2 years ago in an 
infant, age 20 months. The lower extremities 
were totally paralyzed and all reflexes abol- 
ished. The legs of the child were anesthetic, 
but on account of the age of the child the 
upper level could not be determined. A 
lipiodol injection showed a complete block 
(Fig. 1). At operation a swollen cord was 
found and when it was incised a brownish 
mass the size of a peanut was readily enu- 
cleated. I thought that it was a dermoid 
but section showed it to be a solitary tubercle. 
The child made an excellent recovery at the 
time and learned to walk, but 18 months 
later died of pulmonary tuberculosis. 
Meningitis due to a pyogenic organism is 
such a hopeless, desperate disease that any- 
thing that may reduce the mortality, which is 
close to 100 per cent, is justifiable; for that 
reason, when we see such cases early, we drain 
the lumbar region at the site of the third or 
fourth spinous processes. This operation was 
in recent years revived by Dr. William 
Leighton, and certainly deserves a trial. In 
22 cases we have used this method and there 
have been 6 recoveries. That is a small per- 
centage of recoveries but in view of the fact 
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that if it had not been done probably all of 
the patients would have died, it seems worth 
trying. Dandy has advocated drainage of the 
cisterna magna in preference to that of the 
lumbar drainage. Where there is no spinal 
block between the cisterna and lumbar region, 
I can see no advantage in draining at that 
point and, with the marked retraction so 
frequently present in a case of meningitis, the 
operation is technically more difficult and a 
more formidable procedure. If there is a local 
focus from which the meningitis originated 
that, of course, should be drained just as the 
appendiceal abscess must be drained if a 
spreading peritonitis is to be controlled. The 
two conditions, however, are not otherwise 
comparable, for in the subarachnoid space 
there is a fluid which is being constantly 
secreted in large quantities, while in the 
peritoneum the amount of fluid secreted is 
negligible. In favorable cases of meningitis 
which ultimately recover, I have seen the 
drainage continue for 6 to 8 weeks. Repeated 
spinal puncture does not accomplish the same 
thing, for between punctures the re-accu- 
mulating fluid tends to break up adhesion and 
spread over the cerebral cortex. Several of my 
meningitis cases followed operations on the 
nasal sinuses, by otolaryngologists, but in 
such cases drainage of the local focus is quite 
impossible and of no avail. In not all the 
cases of meningitis have organisms been found 
but in such cases the diagnosis was made on 
the clinical picture and the high cell count in 
the spinal fluid, varying from 600 cells up to 
thousands. Of the cases which resulted in 
recoveries, cultures showed the proteus vul- 
garis in one, the streptococcus in two, and 
the staphylococcus aureus in one. The ques- 
tion has been raised whether some of these 
cases in which organisms were not found 
might not have been sporadic cases of 
meningococcus meningitis. As all fluids were 
cultured and studied microscopically and as 
in no case intracellular diplococci were found, 
we feel that this possibility can be excluded. 
Occasionally, we see cases of cord compres- 
sion due to spinal deformity (Figs. 2, 3, 4). 
I reported such a case before the American 
Or' hopedic Association in 1925. In that paper 
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Figs. 2 and 3. Spinal deformity which caused cord com- 
pression. Photograph taken about 4 weeks after operation. 


it was pointed out that similar cases had 
probably been mistaken for compression due 
to a tuberculous lesion. Recently McKenzie, 
of Toronto, has reported a similar case. In his 
case, as in mine, the rapidity with which the 
patient recovered after the compression was 
relieved was extraordinary. My patient had 
been totally paralyzed for 11 months and had 
been unable to move any muscles of his legs 
during all that time, yet in 48 hours he began 
to move his legs and was walking 4 weeks 
after the operation. Undoubtedly, this con- 
dition is more common than would appear. 
As a rule, these cases are called tuberculosis 
and are not operated upon. Just what the 
pathological condition is, is uncertain. I 
feel quite sure, however, that not the lipo- 
matous mass overlying the cord (Fig. 4) but 
the gibbus over which the cord is stretched is 
responsible for the symptoms. 
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Fig. 4. Photograph of an autopsy specimen which was 
obtained from Dr. Ludwig Pick, of Berlin, about 20 years 
ago. It shows the identical condition that was found in 
my patient whose case I have reported. The big space be- 
tween the cord and the bone was filled with fat. When 
the dura was opened the cord rolled out and the dura was 
left wide open. 


Ample opportunity should be given a pa- 
tient to recover under orthopedic measures 
from spinal cord compression in Pott’s 
disease, but, if no improvement occurs after 
these methods have been given a fair trial, 
operation may very properly be considered. 
Just how long the conservative methods 
should be tried is a matter about which there 
is considerable difference of opinion. Ryerson 
recently has advocated operating after 6 
months, if there has been no evidence of return 
of function. This seems a reasonable time to 
wait athough cases are recorded in which 
recovery occurred after paralysis had been 
present for a far longer time. When operation 
is performed, the spinal dura should not be 
opened if there is any evidence, as there usu- 
ally is, of an extradural process, on account 
of the danger of starting up a tuberculous 
meningitis. 

Spastic paraplegias without sensory dis- 
turbances have received much attention from 
the neurological surgeon. It is beyond the 
scope of this paper to go into the merits of 
the various operative procedures that have 
been used to relieve spasticity, since I am 
discussing only spinal surgery. The various 
procedures may be grouped under four head- 
ings: (1) operations on the tendons; (2) 
operations on the peripheral nerves; (3) oper- 
ations on the posterior roots—the Foerster 





operation; (4) the Royle operation on the 
sympathetic. Each of the first three has its 
place in selected cases. The fourth, the 
Royle operation, is useless in the treatment of 
spasticity. The section and removal of the 
sympathetic does not affect muscle tone sufii- 
ciently, if at all, to be of any practical value. 
Since this paper is on spinal surgery, I shal! 
speak only of the Foerster operation. 

The so-called Foerster operation, the cut- 
ting of selected posterior roots intradurally, 
changes a spastic leg to a flaccid one in a most 
remarkable and striking way. I have done 
the operation in about 30 cases, but I have 
used it less frequently in recent years. I have 
learned that in the first place the after-treat- 
ment—massage and re-educational exercises 
—is of enormous importance. If it is not 
carried out for a long time, the improvement 
will not be maintained. Then, too, the after- 
treatment needs the intelligent co-operation 
of the patient, and many of the patients are 
children who are mentally deficient; if there is 
not enough mentality present to give one 
intelligent co-operation, the operation should 
not be undertaken. 





Fig. 5. Tumor of the filum terminale and terminal end 
of the cord. 
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In selected cases it still remains a most 
helpful procedure. It is a formidable opera- 
tion. The roots should be cut at their exits 
from the canal, not at their origin from the 
cord. At the latter point it is impossible to 
identify the different roots and, as Foerster 
originally pointed out, it is very important 
to select the roots in such a way that each 
group of muscles will have some sensory 
supply left. Any operative procedure for 
spastic paraplegia, however, should not be 
undertaken until it has been determined what 
has caused the paraplegia, for spastic para- 
plegia is only a symptom, not a disease. Some 
years ago I removed an endothelioma from a 
girl who had been riding around in a wheel 
chair for 8 years, with a diagnosis of spastic 
paraplegia. The tumor had not only com- 
pressed the cord but had eroded one part of 
the body of the vertebra so that a tongue-like 
process extended into the posterior medi- 
astinum. Its complete removal, however, 
brought no recovery in the legs as the cord 
had been permanently injured by prolonged 
compression. If no focal lesion can be found, 
then the Foerster operation may be con- 
sidered for the relief of spastic paraplegia. 





lig. 6. Shows the tumor after it was partially lifted out 
ofiis bed. Patient has had no return of symptoms. 





Fig. 7. Type of vascular lesion in which one large vein 
compresses the cord. This was dissected out without much 
difficulty. 

Of all the gratifying experiences in surgery, 
I know of none greater than to make the 
paralyzed walk, except perhaps to make the 
almost blind see. This is what we can do by 
removing spinal tumors in time. The vast 
majority of spinal tumors are benign, en- 
capsulated growths growing from the dura. 
They are either endotheliomata or fibromata. 
With care they may be removed so that no 
increase of the spinal symptoms occurs and, 
though it is rare to have all traces of spinal 
symptoms disappear, they clear up to such 
an extent that the patients are useful citizens 
with no appreciable discomfort or disability. 
There may be some increased reflexes or 
spasticity left or some sensory disturbance. 

The localization of a tumor frequently 
offers considerable difficulty. It may be 
possible to determine the level from the 
sensory disturbances, the paralyses, and dis- 
turbed reflexes. If, by study of these, one 
fails to establish the level, the Queckenstedt 
test, and finally an injection of lipiodol into 
the cisterna magna, may be of great assist- 
ance. I have never had any help from spinal 











204 SURGERY, GYNECOLOGY AND OBSTETRICS 





Fig. 8. Type of vascular lesion which cannot be re- 
moved by the ordinary surgical methods but which might 
be dealt with by electrosurgical methods. 


air injection in these cases. Lipiodol I use 
only when other methods fail, for there is no 
doubt, as Ayer has shown, that it is irritating, 
though I have as yet seen no untoward symp- 
toms from it. Occasionally all these signs fail, 
as occurred in an unusual case of tumor of the 
terminal portion of the cord, possibly of the 
filum terminale. In this case the first and 
only complaint of the patient was inability 
to empty his bladder. He went to a genito- 
urinary surgeon’ who concluded that the 
bladder retention was due to a cord lesion. 
At operation we found the condition shown in 
Figures 5 and 6. This lesion did not obstruct 
the canal, consequently both Queckenstedt 
and lipiodol tests were negative. 

1 This patient fortunately fell into the hands of Dr. D. K. Rose who 
has invented an instrument called a cystometer by which he is able to 


distinguish the type of nervous lesion causing various types of blad- 
der disturbance. 





The treatment of intramedullary tumors i- 
far less satisfactory, since most of them are 
some form of glioma. Just what group these 
gliomata belong to remains to be seen; the 
new cytological methods of Hortega, whic! 
Dr. Wilder Penfield and Dr. Bailey have don» 
so much to improve and apply to tumors, wil! 
enable us to pick out those that are favorable 
from an operative standpoint as well as those 
that respond to X-ray treatment. 

Whereas the operation of laminectomy is 
far simpler than a cranial operation, it should 
be emphasized that the spinal cord tolerates 
manipulation far less than does the brain. 
Slight trauma of the cord during an operation 
may cause permanent disability. Some years 
ago I was obliged to reoperate upon a patient 
who had become totally paralyzed immediate- 
ly after an exploratory operation elsewhere 
for a supposed tumor. At the site of the old 
operation, I found a traumatized contused 
cord and from what information I could 
gather I believe that the slipping from a 
rongeur caused this injury. The greatest 
gentleness must be used in the handling of the 
cord but of this and a few other technical 
matters I shall say a few words later on. 

A certain group of cases presents the 
picture of a focal spinal lesion. Such patients 
are difficult to handle since they are entitled 
to an exploration, yet at operation nothing 
can be done. Two years ago I reported a 
series of 33 such cases. Every diagnostic 
method should be used to cut this number 
down as low as possible, but where a localized 
lesion is demonstrated by lipiodol or the 
Queckenstedt test, an exploratory operation 
must be done to determine the nature of the 
lesion. In some of these patients the lesions 
are due to old inflammatory processes which 
have left adhesions which constrict the cord, 
but in other cases no gross pathological lesion 
is found and the result of exploration is 
entirely negative. 

Among the group of spinal tumors, blood 
vessel tumors may be encountered which 
present atypical symptoms and extremely 
difficult operative problems (Figs. 7 and 8). 
They deserve special mention because their 
symptoms are unlike those of a solid tumor 
and resemble those of the series just referred 
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to—the arachnoiditis cases. Some of them 
are composed of a mass of thin walled vessels 
that cannot be removed by any of our present 
methods though it may be possible in future 
to deal with them by electrosurgical methods.! 

An entirely different group of patients that 
the neurosurgeon can do something for are 
those with intractable pain, sometimes due 
to a malignant metastasis, sometimes to 
tabes, and sometimes to no detectable cause. 
For these cases chordotomy, the so-called 
Spiller-Frazier operation, may be a great 
comfort. It consists in the cutting on each 
side of the spinal cord of the anterolateral 
column which carries the pain fibers. The 
operation should be done high in the dorsal 
cord so as to catch the pain fibers well above 
the site of pain. When this is properly done, 
the patient loses all sensation to pain below 
a certain level but retains normal touch and 
temperature sense. In a patient with a 
malignant metastasis to the spine, the relief 
may be complete and this obviates the use of 
opiates, but it is only fair to say that chor- 
dotomy does not always give complete relief. 
Whether this is due to a failure to get all the 
pain fibers or due to some other cause, I do 
not know, but not all the cases have yielded 
uniform results. To what extent the opera- 
tion is applicable to patients with tabetic 
pains is also uncertain for some have com- 
plete relief and others seem to have little or 
none. The operation has to be carried out 
with great care, for under the anterolateral 
column lies the crossed pyramidal tract. If 
the incision is too deep a motor paralysis may 
be produced while if incision is not deep 
enough the pain may continue. The tract 
that is cut is about 2.5 millimeters long and 2 
millimeters deep (Fig. 9). 

The last group of cases which the general 
surgeon is frequently called upon to take care 
of consists of patients with congenital defects— 
various types of spina bifida. If unruptured 
and there is evidence of some nerve fibers 
passing into the lower extremities or some 
rectal control, the patient should be operated 
upon at an early age. A considerable per- 
centage develop hydrocephalus, it is true, but 
. 'Since reading this paper, I have successfully removed an angioma 


in the region of the fourth ventricle with the aid of the Bovi scalpel. I 
feel cuite certain that I could not have dealt with it in any other way. 





Fig. 9. This shows the way in which the spinal cord 
may be rotated by grasping the ligamentum denticulatum; 
it also shows the way in which the anterolateral column 
is cut in a chordotomy. 


I know of no way of determining beforehand 
which patients will do this. Because of the 
possibility of hydrocephalus developing, this 
is a discouraging chapter so far as end-results 
are concerned, although the operative proce- 
dure is usually simple. Our aim is to close the 
dura after the hernial contents have been re- 
duced and to close the defect with a fascial 
flap taken from one or both sides as may be 
necessary. I have never found it necessary to 
use a bone graft as has been suggested, in 
fact, I believe giving a little room for expan- 
sion is the wiser thing to do. 

There are those who advocate waiting until 
a child is at least a year old before an opera- 
tion is done but this does not seem wise, for 
though it is true many will die in the first year 
if left alone, and only the most favorable cases 
survive, some of these could be saved and, for 
the sake of those few, operation should be 
resorted to early. 


TECHNIQUE OF LAMINECTOMY 


As regards the operative technique for 
laminectomy, a few words should suffice. I 
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always make a median line incision and carry 
it down to the spinous processes; then with 
great care the periosteum is stripped from 
the spinous processes so as not to injure the 
muscles. With this technique extremely little 
bleeding is encountered. The entire spinous 
process is removed down to the articulating 
processes on each side. There is some differ- 
ence of opinion about this. Taylor advocates 
unilateral laminectomy in order to keep the 
spinal column stronger. Mixter does not 
remove the spinous processes. 

Taylor has recently described a number of 
cases in which cervical laminectomy was done 
and the patient suffered a forward dislocation; 
this should certainly be kept in mind as a 
possible complication. Whether this has 
occurred in my series of over 150 laminec- 
tomies I do not know, for Taylor points out 
it may occur without symptoms and only a 
lateral X-ray picture will reveal it. I know of 
no patient who has had symptoms which 
might be ascribed to such a complication and 
am inclined to think that a very careful layer 
closure may prevent its occurrence. 

After the canal is opened, great care must 
be exercised not to injure the cord by pressure 
or sponging or getting blood into the subdural 
or subarachnoid space. No gauze sponges are 
ever allowed at this stage, only the finest 


quality of cotton, and with the judicious use 
of suction the cord is gently handled. If i! 
becomes necessary to work in front of the 
cord or on one side, the cord should be 
handled only by means of the ligamentum 
denticulatum; to retract the cord with , 
retractor is never permissible,—that is quite 
enough to cause a paralysis below that point. 
In order to do a chordotomy the cord has to 
be rotated over go degrees. This can be done 
by taking hold of the ligamentum denticula- 
tum on each side. No clamps are ever to be 
applied to the cord. A bleeding point as a 
rule can be controlled with hot cotton and the 
application of a bit of muscle. Occasionally a 
silver clip may be necessary to control a 
vessel. This is much less harmful than the 
putting on of a clamp and then the tying of the 
vessel. If an endothelioma is encountered, 
the dural portion from which it grows must 
always be excised as otherwise there is likely 
to be a recurrence. If a large piece of dura is 
removed, a fascial transplant may be nec- 
essary to close the defect and prevent any 
cerebrospinal leak, but with a careful layer 
closure of muscles, deep and superficial fascia, 
a dural leak need never occur. A heavy gauze 
pad and binder is all these patients need for a 
dressing, the old idea of a plaster dressing or 
plaster bed is totally unnecessary. 

















KUBIE AND FULTON: 


TERATOMATOUS CYSTS OF SPINAL CORD 297 


A CLINICAL AND PATHOLOGICAL STUDY OF TWO TERATOMATOUS 
CYSTS OF THE SPINAL CORD, CONTAINING MUCUS 
AND CILIATED CELLS 


By LAWRENCE S. KUBIE, M.D., Ann J. F. FULTON, M.D., Boston 
From the Surgical Clinics of Dr. Harvey Cushing, Peter Bent Brigham Hospital, and of the Children’s Hospital 


r | \HE two cases which we are about to 
report present features which, both 
from clinical and pathological stand- 

points, are interesting and puzzling. We 

propose therefore to record both aspects of 
the cases in some detail. It is perhaps worthy 
of note at the outset that in each patient 

symptoms appeared first at the age of 2 

years, but the second patient did not come 

to operation until 25 years after the onset of 
her trouble. 


Case 1.1 Children’s Hosp. No. 105253. A cyst 
arising from the dorsolateral surface of the upper 
lumbar cord was associated with occult spina bifida, 
and suddenly produced symptoms of cord compression 
in a boy two years of age. The cyst contained ciliated 
cells and mucus. Dorsolumbar laminectomy; extirpa- 
tion of cyst; recovery. 

D. S., an Irish boy, aged 2 years and 2 months, 
was first admitted to the Orthopedic Clinic of the 
Children’s Hospital, Boston, May 21, 1927, dis- 
charged a month later, and again admitted for 
further observation on July 22, 1927. His family 
history contained nothing relevant to his condition. 
In his own past history, the only important fact 
was that he had always walked with a slight dragging 
limp of the right leg. He was admitted for the first 
time because he had recently been fretful and for 
several weeks had stopped eating and lost weight. 

The child cried almost constantly, in apparent 
pain. His back was rigid, with intense spasm of the 
lower spinal muscles, and he stood up only with the 
greatest reluctance. When lying on his back he held 
his legs partially fixed; and his pain seemed to be 
greater upon passive motion of the limbs, especially 
at the left hip. The clinical suggestion of tuber- 
culosis of the bone was not borne out on repeated 
X-ray examination and repeated tuberculin tests. 
The roentgenogram revealed, however, a spina 
bifida occulta, with incomplete fusion of the lower 
thoracic, lumbar, and sacral vertebra, most marked 
in the first, second, and third lumbar arches. Neuro- 
logical study revealed hyperactive deep reflexes in 
bot! lower limbs, but especially on the right; there 
was also a poorly sustained ankle clonus and a pos- 
itiv: Babinski on the right. In the course of a few 
wecks he seemed to lose whatever sphincter control 

1\Ve wish to express our gratitude to Doctors Robert B. Osgood, 


Bron.on Grothers, and Gilbert Horrax for permission to report this 
Case 


he had previously possessed, and then developed an 
apparent zone of hyperesthesia at the level of the 
umbilicus. 

Lumbar punctures. On June 13 a lumbar puncture 
yielded fluid that was contaminated with a smal 
amount of fresh blood (presumably a “‘ bloody-tap’’). 
The pressure, under anesthesia, was normal, and 
the response to jugular compression showed that 
there was no block. Six weeks later, however, on 
July 209, a pale yellow fluid was obtained at a 
second lumbar puncture, containing two cells and a 
4-plus “Pandy.” The fluid failed to clot on standing. 
On this occasion the cerebrospinal fluid pressure 
varied between c and 10 millimeters of fluid, and 
there seemed to be little or no increase in the pres- 
sure on compression of the jugular veins. In 6 
weeks, therefore, a condition of at least partial block 
had developed, and a xanthochromic, non-clotting 
fluid had appeared below the level of the suspected 
obstruction. (It is possible, but not likely, that the 
color was due to blood introduced at the previous 
puncture.) 

Three days later a combined cistern and lumbar 
puncture was done. The cerebrospinal fluid from the 
cisterna magna was normal and under normal 
pressure. From the lumbar region, however, at a 
level one interspace above that of the earlier punc- 
tures, an entirely novel fluid was obtained. This 
fluid was so viscous that it had to be aspirated with 
a syringe. It was in the main quite clear and color- 
less, with a few cloudy streaks running through it. 
In appearance and in physical characteristics it was 
exactly like the white of a raw egg. In it were found 
2700 cells which were incorrectly reported (from a 
counting-chamber analysis) as lymphocytes. No 
pressure measurements could be made upon this 
viscous fluid. On August 3, an injection of lipoidol 
was made into the cisterna magna, under ether 
anesthesia. Although the main mass remained 
above the level of the ninth dorsal vertebra, scat- 
tered droplets of lipoidol descended to the caudal 
tip of the dural sac. In the head-down position 
the oil droplets which had previously slipped down 
past the dorsal level collected at a point below the 
partial obstruction, without repassing it. 

On August 5, therefore, two diagnostic punctures 
were made, one at the level of the tenth dorsal inter- 
space, and the second at the fourth lumbar. The 
upper puncture again secured a sample of the gela- 
tinous mucoid fluid. The cells of this fluid were 
examined by the supravital technique of Sabin (25), 
and were found to be predominantly large, round, 
granular, mononuclear, ciliated cells (Fig. 1), witha 
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Fig. 1. Free-hand drawing of ciliated cell from the 
supravital preparation of mucoid fluid from the cysts. 
Each cilium could be seen to arise from a large refractile 
granule, and to terminate at the free end in a smaller 
granule. These desquamated cells were granular and evi- 
dently degenerating. No ciliary movement was seen even 
in those taken from Case 1 by lumbar puncture. 


few polymorphonuclear neutrophilic leucocytes, 
a few lymphocytes, and a few red blood cells. The 
puncture at the lower interspace released a clear 
fluid with a normal cell count and fair, though 
slightly sluggish, responses to jugular compression. 
It seemed evident, therefore, that the withdrawal 
of the viscous fluid at the upper level had lessened 
the obstruction in the subarachnoid space, thereby 
diminishing the block and eliminating the pre- 
viously observed xanthochromia. Just before the 
operation, on August 11, the punctures of August 5 
were repeated with similar findings. Chemical exam- 
ination of the viscous fluid showed it to contain 
large amounts of mucin and a total protein of 657 
milligrams per 100 cubic centimeters; while the 
cerebrospinal fluid from below the lesion had lost its 
xanthochromic tint, gave a negative Wassermann 


TABLE I.—SUMMARY OF LUMBAR PUNCTURE 
FINDINGS IN CASE I 








Jugular 
Pressure Com- 
pression 


Date Level Fluid 





Slightly bloody 
Pale yellow. No clot. In- 
creased protein (Pandy 


June 13 Normal Normal 


July 29 


Noresponse 
Normal 


0-10 mm. 
Normal 
Too vis- 
cous for 
pressure 
measure- 
ment 


August 1 

Viscous fluid aspirated 
into syringe, clear and 
colorless 

Consistency like white of 
a raw egg. 2700 cells, 
uncertain nature 

Lipoidol jinto cistern. Partial ob- 
struction at level of 
ninth dorsal vertebra.. 

Clear, colorless, normal 
cell count 


“Egg-white”’ fluid. Cells 
seen to be ciliated 
(Fig. 1) 

(On operating table, just 
before operation.) Nor- 
mal but for slightly in- 
creased protein: 
mgm./1oo ccm 

As above. Positive mucin 
tests. Total protein 
657 mgm./r1oo ccm. .. 


August 3 


Slightly 
sluggish 
responses 


August 5 | L4-5 Normal 
D-10-11 


L4-5 

















Fig. 2. Tumor of Case 1. A, As seen at operation imme- 
diately after incising the dura. B, Side view reconstructed; 
note pedicle of tumor and character of attachment to the 
cord. (From Dr. Horrax’s sketch made immediately after 
operation.) 


test, a. negative gold sol curve, and contained 57 
milligrams sugar, 717 milligrams sodium chloride 
and 51 milligrams of total protein per 100 cubic 
centimeters. In short, the fluid below the level of 
the lesion was now normal but for a very slight in- 
crease in the total proteins. A summary of lumbar 
puncture findings is given in Table I. 

The facts brought out by this series of studies 
may be summarized as follows: (1) A rapid develop- 
ment of spinal block and weak xanthochromia in 
the lumbar fluid, in the interval between punctures 
1 and 2. (2) Partial removal of the block and dis- 
appearance of the xanthochromia very rapidly after 
a higher puncture which obtained the thick, egg- 
white fluid (i.e., partial evacuation of the cyst). (3) 
Demonstration of a level of partial obstruction at 
the ninth dorsal vertebra by lipiodol. (4) Repeated 
removal of an ‘“‘egg-white’”’ fluid from the upper lum- 
bar region which contained ciliated cells and mucin. 

Operation. Operation was done August 11 by 
Drs. Gilbert Horrax and Tracy Jackson Putnam. 
Laminectomy disclosed within the subarachnoid 
space a silver-gray, shimmering cyst, nearly 6 
centimeters long and 1.5 centimeters in diameter, 
which was bathed in cerebrospinal fluid and overlay 
the cord from the level of the ninth dorsal to the 
first lumbar vertebra. A drawing made from Dr. 
Horrax’s excellent operative sketch is given in Figure 
2. On aspirating the contents of this cyst into a 
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Fig. 3. Ciliated epithelium from the lining of the cyst in 
Case 1. x 375. Stained in hematoxylin-eosin after Zenker 
fixation and mordanting in Regaud’s solution. The cell 
borders, basement membrane, and at some points the 
granules on the cilia are clearly brought out. 


syringe, it was found to contain both the viscous 
mucoid fluid and the ciliated cells which had al- 
ready been obtained at lumbar puncture. Over the 
delicate surface of the cyst were fine blood vessels 
which gathered together at the level of the ninth 
dorsal spine into a fine, and, apparently, solid stalk. 
Through this stalk the cyst seemed to grow out of 
the right dorsolateral surface of the spinal cord, 
approximately out of the tip of the dorsal horn of 
the grey matter.!' This vascular stalk was clipped 
with two silver clips and severed in between them. 
The sac was promptly removed and fixed in Zenker’s 
fluid. No central channel could be made out through 
the stump of the stalk. The cord, beneath where the 
cyst had pressed against it, was slightly flattened. 
At the lower end of the cord, just above the cauda 
equina, there was imbedded in the right side a hard 
nodule, about the size of a pea. This was left un- 
touched. 

_ Histological appearance. The sections were stained 
in hematoxylineosin, carmalum, phosphotungstic- 
acid-hematoxylin (Mallory); and after secondary 
mordanting in Regaud’s solution, unsuccessful at- 
tempts to secure mitochondria stains were made 
with acid-fuchsin-methyl-green (Cowdry). 

The greater part of the cyst wall was of almost 
paper-thinness, and at only one point was there pal- 
pable thickening. Sectioning of the cyst showed 
that the thin, membranous wall consisted of a cap- 
sule of connective tissue and blood vessels which 
was lined by a layer of epithelium. The epithelial 
layer was composed of cells which varied in struc- 
ture from low cuboidal to high columnar, and in 
places patches of uncovered connective tissue could 


_ | it is possible, of course, that the inner relations of the cord were 
disto ted, and that this dorsolateral point of attachment may have been 
in the line of mid-dorsal closure of the neural tube, displaced to the 
tight by the developmental anomaly. 
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Fig. 4. Thickened area of the cyst wall from Case 1. 
x65. Zenker, hematoxylin-eosin. The dilated vascular 
channels and the mucous and serous glands are seen in their 
relation to the epithelium. 


be seen denuded of their epithelial layer. The area 
of thickening in the wall, however, presented a pic- 
ture of surprising complexity. Here the epithelium 
was made up of tall, columnar cells in pseudo-strati- 
fied layers. The cells were ciliated at their free bor- 
der, and lengthened out to form long tails which 
pointed centrifugally toward a fairly well-defined 
basement membrane (Fig. 3). Below this were found 
abundant blood vessels, connective tissue, and 
actively secreting mucous and serous glands (Fig. 
4). There were in addition some interstitial hemor- 
rhages (which might conceivably have been induced 
at the operation) ; and polymorphonuclear leucocytes 
were scattered sparingly throughout the tissue, 
without any point of great concentration, suggest- 
ing a subacute inflammatory process. Smooth 
muscle was also present. A few large myelinated 
nerve fibers were seen but there were no nerve cells 
or glial elements. 

Postoperative course—The postoperative course of 
the child in the hospital was uneventful. Within a 
few days he had ceased his previously incessant cry- 
ing, and was a little less alarmed when approached. 
The hyperesthetic zone over the abdomen and 
thighs was gone; control of the sphincters returned, 
and the reflex changes became much less clear-cut. 
He was sent to a convalescent nursing home on 
August 26. 

The child was last examined on February 11, 1928. 
At this time he ran around the examining room 
without apparent disability. No knee-jerk could be 
obtained on the left side; and on the right only a 
feeble and inconstant response. The ankle-jerks, 
on the other hand, were active; and again the right 
side was more active than the left. The cremasteric 
reflexes were present on both sides, but sluggish on 
the right. The abdominal reflexes were absent in 
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lig. 5. 


Photographs of our first patient 


Bb. c. 


months after operation showing: A, Re- 


gion of laminectomy incision at lower end of which is evidence of a slight spina 
bifida. B and C, Normal posture of patient in two positions. 
, 


the lower quadrants, but were feebly responsive in 
the left upper quadrant. The Babinski response 
were indeterminate; on the right the great toe turne 
up, the foot turned inward, and the reaction spreaa 
slightly to the other toes, usually with slight flexion; 
the response on the left side was of the same nature 
but less marked. Measurements showed the left leg to 
be % to '4 of an inch smaller in circumference than 
the right. The abdominal muscles were strong, the 
child sitting upright from the prone position with- 
out difficulty. No sensory difficulties could be made 
out. 

It could not be determined whether the reflex 
disorders observed were residuals from the pressure 
which the cyst had exerted, or whether they were due 
to the nodule which had been seen at observation 
lying in the right side of the cord, just above the 
cauda equina. 

Case 2.' P.B.B.H. Surg. No. 29612. Recurrent 
attacks of hemi- and quadriplegia at 2%, 9, 12 and 
(the present) at 27 years, associated with pain in back 
of neck and Brown-Séquard dissociation of sensation 
over body. Emergency cervical laminectomy with 
removal of left dorsolateral cord cyst at third cervical 
containing mucus and ciliated cells. Rapid recovery of 
power and sensation. 

K. J., an unmarried American stenographer of 27 
years, was admitted to the neurological service of 
the Peter Bent Brigham Hospital on September 8, 
1927, as a spinal cord tumor suspect, on the recom- 


'We wish to express our gratitude to Dr. Harvey Cushing for 


permitting us to report this case. 


mendation of Dr. J. E. White of Malone, New York, 
and Dr. E. N. Boudreau of Syracuse, New York, 
because of paresis and numbness of her extremities. 
There was no history of any similar condition occur- 
ring in the patient’s family. 

The patient had been told by her mother that at 
the age of about 2% years she had had a ‘‘convul- 
sion” after which she lost completely the use of her 
arm and leg on the left side. The condition developed 
suddenly, lasted about 5 weeks and disappeared 
rapidly, apparently leaving no residual defects. 

At the age of 8 she had a period of slight weakness 
of her left side lasting only 2 weeks, but a year later 
she had a more severe seizure during which she went 
to the Royal Victoria Hospital, Montreal (August 
31, 1909) for observation. Through the courtesy of 
this institution, we have seen the excellent history 
made at that time. The patient’s father stated that 
7 weeks before admission she had been taken with 
severe pain in the left side of her neck, especially 
over the upper three cervical vertebra, and a few 
days later the left arm and leg became almost power- 
less. The father had observed a week after the onset 
that the child’s left eye-lid drooped, that the left 
pupil had become smaller than the right, and that 
there appeared to be a slight internal squint (left). 
She also had had marked orthopneea. Examination 
on entry showed that the right pupil was still larger 
than the left and that there was a left “ptosis” 
(enophthalmos). “Occasionally,” the history reads, 
“deep inspiration causes a paroxysm of pain in left 
shoulder . whenever patient is put in level 
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lig 6. Operative field in Case 2, as redrawn from Dr. 
Cushing’s immediate postoperative sketch, giving appear- 
ance and approximate position of the lesion. Also, A, a 
transverse sketch of the cyst in sifu showing the com 
pression of the spinal cord beneath it. B, The closure of 
dura over remaining adherent portion of cyst. C, What, 
according to operator, would presumably have been:a 
more effective way of dealing with lesion in view of its 
possible future redevelopment. 


position in bed she immediately becomes dyspnavic 
and cries out that she is suffocating.’”’ There was 
marked pain when an attempt was made to bend her 
head backward. It was observed also that her leftarm 
and hand were smaller than her right (glove measure- 
ment: 47 centimeters right, 16 centimeters left; 
also 1 centimeter difference in diameter and in length 
of arms; no difference in legs), and there appeared 
to be wasting of the flexor muscles of the left arm 
and of the left hypothenar eminence. The deep 
reflexes on the left were markedly increased and 
there was persistent patellar and ankle clonus. 
While she was under observation her condition 
rapidly improved and she was discharged on Septem- 
ber 9, 1909, with a tentative diagnosis of hysteria. 
Improvement continued, and 3 to 4 months from 
the onset of the attack she was again “perfectly 
well.” 

At the age of 12 the same thing once more oc- 
curred. Again the symptoms began with stiffness 
of the neck, followed closely by pain in the left side 
of the neck and in the left shoulder, and finally by a 
gradual development of paralysis. The weakness 
appeared first on the left side, but in this attack 
the paresis also spread to the right, until in the 
end paralysis and “numbness” existed all over her 
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Fig. 7. Case 2. 
operation. 
canal. In this film the position of the silver clip shows the 
exact level of attachment of the cyst to the spinal cord. 
‘Tye approximate size of the cyst is indicated by dots. The 

»ingus processes and lamin are missing from the second 
» the sixth inclusive. 


X-ray pictures of cervical region after 
Note the slight widening of upper cervical 


trunk and four extremities. During this attack, 
the patient again suffered agonizing pain in her 
neck and shoulders. The paralysis was not absolute 

enough voluntary power remaining to enable the 
patient to “‘work herself around” in bed. There were 
no sphincter difficulties. Recovery again set in 
with great rapidity; and this time it was initiated 
by a sudden sensation that ‘something had hap- 
pened” in the back of the neck. Within a few days 
after this sensation occurred, practically all of the 
symptoms had disappeared. At no time had there 
been any headache, fever, diplopia, or other cranial 
nerve disturbance, and no convulsions or other 
manifestations of forebrain pathology. After this 
attack the patient’s left hand remained permanently 
weak and never developed as completely as the right. 
However, during the 15 years which intervened 
between this attack and her present seizure, its 
usefulness in her occupation of stenography was but 
little impaired. Almost every summer since this 
attack, the patient suffered from short periods of 
stiffness of her neck and some numbness and pain, 
and occasionally some muscular weakness in her 
left arm. These abortive attacks always passed off, 
however, with rest in bed. 

Present attack. On August 1, 1927, the present 
attack developed. The sequence in which the 


symptoms appeared was almost exactly that of the 
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Fig. 8. The cyst from Case 2, before sectioning. Ap- 
proximately natural size, though, owing to the use of the 
electric loop in excising it, the distal end of the cyst is con 
siderably shrunken. 


earlier attacks: stiff neck, pain in the shoulder, weak- 
ness first on the left side, followed by spread to the 
right; numbness first on the right side, followed by 
spread to the left. In this condition the patient was 
brought to the hospital. 

Neurological status prior to operation. (This is a 
summary of repeated examinations made during the 
24 hours that the patient was in the hospital before 
an emergency operation was performed owing to 
the onset of increasingly labored respirations.) 

Spontaneous pain and posture: From preference 
the patient held her head in forward flexion. Any 
motion from this position, especially any turning of 
the head, caused excruciating pain which radiated up 
the back of the neck to the occiput and down the 
shoulders. Sneezing, coughing, or gentle pressure 
on the jugular veins precipitated similar attacks of 
agonizing pain. The lower cervical vertebra were 
acutely tender. 

Respiration: The breathing was exclusively dia- 
phragmatic, with no participation of the intercostal 
muscles. During the 24 hours of observation the 
breathing became gasping and labored. 

Cranial nerves: These were essentially uninvolved 
in the process. There was moderate passive conges- 
tion of the fundi, without elevation of the discs or 
obscuration of their margins. The fact that the left 
eyelid drooped and that the left pupil was smaller 
than the right suggested pressure on the left cerv- 
ical cord. The left side of the face was more flushed 
than the right. 

Motor power: There was almost complete loss 
of voluntary motion in all four extremities, the left 
arm and leg preserving a little more free motion 
than the right; but the exact condition varied from 
hour to hour. Despite the fact that the left arm 
was slightly less involved this time, the earlier 
attacks had left this arm and hand markedly smaller 
than the right, glove measurements showing the 
right 3 centimeters larger than the left (at the age of 
9 the difference was only 1 centimeter, v.s.). This 
difference seemed to be due more to uniform failure 
of development of all of the muscles and bones of 
the left upper extremity than to developmental 
failure of any special muscle group. The left arm 
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Section of the cyst wall from Case 2. 
The epithelial 
layer, bands of smooth muscle, dilated blood vessels, 
lymphoid areas, and scattered glands are all visible. 


lig. 9. x 38. 


Formalin, Zenker mordant, H. and E. 


and hand lay in partial flexor spasm much of the 
time. It could be weakly flexed at the elbow and 
some voluntary motion of the fingers was possible. 
The right was flaccid and motionless. The patient 
could flex both legs weakly at the hips and knees, 
the left more than the right, and while free motion 
of the left toes was possible, none was present on 
the right side. At the time of examination, there- 
fore, although the paralysis had begun on the left 
side, it had become more profound on the right. 

Deep reflexes and clonus: All of the deep reflexes 
were markedly hyperactive. Clonic phenomena were 
elicited in both arms and in the fingers of both 
hands, but especially on the left. In both lower 
extremities, gluteal, patellar, and ankle clonus could 
be elicited, but these were more sustained on the 
left than on the right side. These clonic responses 
were readily inhibited by pinching the skin of the 
limb in which they were occurring. The right side 
was more flaccid, the left more spastic. 

Superficial and associated reflexes: Abdominal re- 
flexes were absent. Gentle stimulation of the sole of 
the foot produced intensely active, positive Babinski 
responses, and the wide spread of the sensitive zone 
was evidenced by the presence of positive Chaddock, 
Oppenheim, and Gordon phenomena. A variety of 
uncontrollable, associated reflex phenomena could 
be produced by slight stimulation of the skin (e.g., 
pinching), especially on the left side, but also on the 
right. Of such a nature was the inhibition of clonus 
by gentle pinching of the active limb. More vigor- 
ous pinching of the lower extremity caused marked 
ipsilateral flexor spasm (defensive reflex) with 
contralateral extension (Phillipson’s reflex) ; and sim'- 
lar stimulation of the upper limb caused ipsilateral 
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Fig. 10. Another area of the cyst wall of Case 2. x 75. 
Formalin, Zenker mordant, hewmatoxylin-eosin. Here the 
epithelium is seen to form deep branching invaginations 
through the layer of smooth muscle and lymphoid infiltra- 
tion. Still deeper are seen mucous and serous glands, fat 
cells, etc. 


extensor spasm of the arm with flexion of the hand, 
and sometimes a spread of the response to include 
flexion of the ipsilateral leg with contralateral exten- 
sion. It is perhaps significant that there was spread- 
ing of these involuntary associated reflexes from the 
upper extremities to the lower, but not vice versa. 
There were also frequent attacks of spontaneous un- 
controllable movements from time to time, occurring 
possibly on the basis of accidental skin stimulation. 
Sudden violent extension of the arms with flexion 
of the fingers at the proximal joints was especially 
frequent. 

Objective sensory disturbances: All disturbances 
of sensation were found below a line which ran from 
the top of the acromion on the shoulders to a point 
2 inches below the episternal notch on the sternum, 
corresponding roughly to the lower limits of the 
sensory distribution of the third and fourth cervicals. 
Below this level she presented a more or less typical 
Brown-Séquard sensory dissociation. Heat, cold, 
and pain were grossly impaired all over the right 
side below this level, but were less impaired on the 
left; whereas position sense was only partly impaired 
. oe right side but was more grossly affected on 

e leit. 

Minor symptoms: The patient had suffered from 
chronic constipation for some time, and for 2 days 
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Fig. 11. A clump of cells which resemble ganglion cells 
from deep in the cyst wall of Case 2. x 650. Formalin, 
Zenker mordant, hamatoxylin-eosin. 


had had urinary retention, so that catheterization 
was necessary on admission. The skin showed 
excessive dermatography and even gentle pinching 
caused a rapid development of subcutaneous ecchy- 
moses. The patient was extremely obese. The left 
side of the body was warmer than the right. 

Summary. A young woman, 27 years of age had 
had recurrent attacks of paresis of extremities with 
subjective sense of “‘numbness”’ in trunk and limbs. 
On admission to the hospital she had almost com- 
plete paralysis of all four extremities and of the 
intercostal muscles, with extreme hyperactivity of 
reflexes, the greater reflex hyperexcitability being 
on the left side; the greater loss of voluntary motion 
on the right. She suffered from constipation, urinary 
retention, and vasomotor skin disturbances (i.e., 
dermographism, ecchymoses, and uneven distribu- 
tion of skin temperature). Root pains extended up 
the back of the neck and down the shoulders, and 
were intensified by coughing, sneezing, or com- 
pression of the jugular veins. Below the level of 
sensory distribution of the fourth cervical nerve 
there was marked diminution of all cutaneous sen- 
sation,—with a tendency to a Brown-Séquard disso- 
ciation—i.e., with pain, temperature, and light touch 
more involved on the right and paralysis and posi- 
tion sense more involved on the left. 

Impression. Compression of the cord at the level of 
fourth cervical, most marked on the left side. With 
the recent experience of Case 1 in mind, the sugges- 
tion was ventured that this might prove to be a 
similar congenital cyst, either with or without 
association with spina bifida. 

Pre-operative course. On the afternoon of Septem- 
ber 9, the day following admission, the patient was 
taken to the X-ray room to have films made of her 








Cartilage from the wall of the cyst in Case 2. 


Fig. 12. 
X 220. 


cranium and spine. Her paralytic symptoms had 
been rapidly increasing, and while recumbent on the 
table she began having greatly embarrassed _respi- 
ration evidently from involvement of her phrenic 
nerves. Dr. Cushing, who had not as yet examined 
the patient, was summoned, and, realizing the ur- 
gent nature of the condition, he felt that immediate 
intervention was imperative. It was his impression 
that though the symptoms pointed to an involve- 
ment threatening the fourth cervical level, the 
lesion might well enough be as high as the foramen 
magnum. Accordingly plans were made for an 
emergency laminectomy under local anesthesia of 
the entire cervical spine. It was not until the opera- 
tion was in progress that the X-ray plates were 
developed and reported upon, showing a definite 
widening of the canal in the mid-cervical levels 
(Fig. 7). 

Operation was done September 9, 1927 by Dr. 
Cushing. The operation was performed with unusual 
difficulty, partly on account of the patient’s extreme 
obesity, partly because of her respiratory difficulties 
which in face-down position tended to increase, but 
more particularly because she manifested throughout 
the operation the same hemorrhagic tendency 
which she had shown by her proneness to develop 
subcutaneous ecchymoses during her examinations. 
Every surface oozed blood almost constantly, so 
that even after the removal of the cyst a long time 
was spent merely in checking this persistent bleed- 
ing. A laminectomy of the middle six cervical verte- 
bre with partial removal of the occipital bone 
around the foramen magnum was finally made, 
great care being exercised lest the trauma of the 
procedure increase the existing pressure symptoms. 
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Fig. 13. Ciliated epithelium from a portion of the 
invagination shown in Figure 10. x 595. The basement 
membrane, the tailed form of the cells themselves, the 
dense free border of the cells, and the granular tips of the 
cilia are all seen. Formalin, Regaud mordant, hwema- 
toxylin-eosin. 


Throughout this tedious and hazardous procedure 
the patient was most co-operative. As events proved, 
the multiple laminectomy was unnecessarily exten- 
sive, though owing to the patient’s short and thick 
neck there was none too much room for the manipu- 
lation of the lesion. When the dura was opened, a 
tense, oval, greyish tumor, which underlay the 
partly adherent arachnoid membrane (Fig. 6) and 
was at first mistaken for a meningioma, was exposed. 
It lay about at the center of the operated field, 
namely, at about the third-fourth cervical segmental 
level. An attempt to free this tumor caused it to 
rupture, allowing the escape of a sticky, viscous 
fluid which was mainly clear, with a few grey streaks 
through it. The fluid was aspirated and examined, 
as in the other case, by the supravital method of 
Sabin (25). It proved to contain mucus and ciliated 
cells, which were identical in structure with those of 
Case 1 (Fig. 1). The base of the cyst was so densely 
adherent to the dorsal surface of the cord over a 
small area that it could not safely be removed in its 
entirety. The freed portion of the cyst wall was 
burned with the electrosurgical knife as close to its 
attachment as was possible (Fig. 8). The entire 
operation, which lasted nearly 7 hours, was _per- 
formed chiefly under novocain. Ether had to be 
given for a brief interval (about 20 minutes), while 
the cyst itself was being dislodged, for this manipula- 
tion caused intense pain which, curiously enough, 
was usually referred to her stomach. Toward the end 
of the operation, as a precautionary measure, 4 
transfusion of 250 cubic centimeters of blood was 
given. Throughout the operation the patient 
talked naturally and cheerfully, except for the short 
period of pain just before the administration of 
ether. Dr. Cushing’s operative sketch (Fig. 6) 
showing the position of the cyst and what he 
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thought ought to have been done with it (Fig. 6,C) 
to lessen the likelihood of recurrence, is given here- 
with. The cyst was fixed in formalin. 

Histological examination. This cyst was relatively 
heavy-walled (Fig. 8), varying between 1 millimeter 
and 2 millimeters in thickness. Viewed from the 
inside, it was seen to be split by ridges and grooves 
into an irregular cavity. At one point, however, the 
wall reached a thickness of nearly 3 millimeters. 
Sections were cut through several regions and stained 
asin Case 1. Asin the other cyst, the thinner areas 
were relatively simple: toward the lumen was an 
epithelial layer consisting of low cuboidal to high 
columnar cells. Outside this lay not only connective 
tissue, but also long flat bands of smooth muscle 
(Fig. 9). On nearing the thickened zone, groups of 
glands were seen (Fig. 10) and complex branching 
invaginations of the epithelium (Fig. 10). Finally, 
in the widest area were great masses of lymphoid 
tissue (Fig. 9), abundant smooth muscle bands (Figs. 
gand 10), many blood vessels, some cartilage (Fig. 
12), and—as in the other—quite extensive inter- 
stitial hamorrhages with some evidence of acute 
inflammation. Many small bundles of myelinated 
nerve fibers were found and in one area large round 
cells which resemble nerve cells (Fig. 7), but since 
special stains for tigroid substance and neurofibrille 
were not made because of the fixation, their positive 
identification is open to doubt. Next to the lumen 
of the cyst was an epithelial layer of pseudo-stratified 
columnar cells with cilia and pointed tails leading 
centrifugally toward a basement membrane (Fig. 13). 
In the connective tissue, near the meningeal surface, 
were occasional, solidly calcified blood vessels, form- 
ing typical psammoma bodies. 

Postoperative course. An immediate and dramatic 
return of function began, even before the patient 
was removed from the operating table. Voluntary 
flexion and extension could be performed weakly at 
both wrists; there was free movement of the fingers, 
flexion and extension of the ankles, flexion of the 
knees, and a beginning return to thoracic respira- 
tion. 

During the succeeding 24 hours the improvement 
went on, hour by hour. Full participation of the 
intercostal muscles in the movements of respiration 
recurred. Micturition was possible. Voluntary 
movements of the extremities became increasingly 
free, with the greater improvement taking place 
first on the left side and in the distal joints of the 
limbs. The overactivity of the deep reflexes dim- 
inished, the clonus phenomena were lessened, and 
the abnormal responses to cutaneous stimuli under- 
went a similar change. Sensation on the whole re- 
turned more slowly than motor functions. There 
was, however, some improvement in sensation within 
the first 24 hours, and this brought into clearer 
relief the difference, which had been observed before 
the operation, between the distribution of the defec- 
tive cutaneous and deep sensations. Thus, the per- 
ception of all cutaneous stimuli (touch, pain, and 
temperature) improved markedly on the left side 
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but not on the right, while the recognition of passive 
movement of the limbs became more accurate on the 
right side but remained wholly impossible on the 
left. After a few hours of pronounced vasomotor 
disturbances, with elevation of temperature and a 
recorded axillary temperature that was 1 degree F. 
higher on the right than on the left side, all of the 
disturbances of the autonomic nervous system di- 
minished. The left pupil became nearly as large as 
the right, although the left enophthalmos continued 
noticeable for nearly 10 days. 

Seven days after the operation the improvement 
in voluntary motion had become striking; the 
Babinski reactions were negative; the deep reflexes 
upon the left side alone were still hyperactive; and 
clonus was very inconstant. There was improve- 
ment in all of the sensory responses, but the sensory 
dissociation was still marked. 

Fourteen days after operation, the patient wrote 
her first letter and walked a few steps with assis- 
tance. In everything except position sense on the 
left side, there now was marked improvement; and 
this one defect continued relatively unimproved, 
even at the time of her discharge. Of the involuntary 
reflexes already described, only the tendency to finger 
clonus in the left hand now persisted; but certain 
new observations were made of reflex hyperexcit- 
ability in this region, i.e., involuntary contraction 
of adjacent fingers when any one finger was forcibly 
extended, involuntary flexion of the thumb on 
forceful flexion of the middle digit (Mayer’s reflex), 
etc. 

On October 3, cutaneous sensation was normal on 
the left side and had shown marked improvement 
in the right arm, although not in the right leg. 
Sense of position was normal on the right, but still 
seriously impaired on the left. The patient walked 
freely, dressed herself, fed herself, and wrote with 
fair ease. She did not feel up to her normal strength, 
however, and all of these activities fatigued her. 
Involuntary reflexes had almost disappeared from 
the arms, although they still persisted in the left 
hand. The Babinski responses were usually negative 
on both sides, although an equivocal response could 
sometimes be obtained from the left foot. A poorly 
sustained ankle and patellar clonus was still to be 
observed on the left but not on the right; and al- 
though there was no crossing of reflex responses 
from the left to the right side, stimulation of the 
right patella caused slight contraction of the left 
adductors. The defensive reflexes had almost dis- 
appeared. Finally, it was striking that the left 
Achilles tendon was still acutely sensitive, while the 
right was almost anasthetic; so that it is evident 
that deep pain follows cutaneous pain pathways 
and not those of deep position sense. 

October 12: The patient was discharged. At that 
time she was making slow but steady progress. In 
her final examination it became clear that there was, 
associated with her defective muscle and joint sense 
on the left side, a marked impairment of two-point 
discrimination and an almost total astereognosis. 
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Both of these sensory functions were unimpaired on 
the right side. 

On February 11, 1928, the patient reported that 
she had been back at her old position as stenographer 
for 2 months but that she still became fatigued 
easily, and that her left arm, hand, and leg were a 
little weak and clumsy. In walking, her balance was 
still slightly insecure and she continued to use a 
cane. Neurological examinations by local physicians 
showed that the left abdominal reflexes were still 
absent, that the knee-jerk on the left side was still 
exaggerated, and that there was a tendency to ankle 
clonus on the left. Earlier reports from the patient 
had showed that the astereognosis on the left side 
was improving. 

In a later report written on March 8, 1928, she 
states: ‘My walking has greatly improved. I can 
walk quite a little faster and am much more sure on 
my feet, and use the cane only when it is extremely 
slippery. I seem to have a great deal more con- 
fidence in my ability to stand on my feet, but I do 
stagger a little occasionally; that is, I am apt to lose 
my balance if I do not watch myself, but as other 
people also notice that I walk better, and I do 
myself, | know there is an improvement. I am wait- 
ing anxiously for spring and clear sidewalks. 

“Last night I went through the test of identifying 
objects in my left hand, and was able to name every 
one. I believe there were about a dozen. I am able 
to move things around in my hand and thus feel of 
them with my fingers, which of course makes it 
much easier to identify them. I do not believe that 
my hand is yet back to where it was before this last 
illness, but it is becoming more useful all the time, 
and if I could but walk all right, I would not complain 
at all. We also tried hot and cold glasses on my legs. 
Of course in the left leg I could tell both heat and 
cold immediately, but in the right, the sense of heat 
was still a little hazy, although I could tell the cold 
glass at once. That sense of feeling also had im- 
proved over the last time. I was also able to tell 
every direction that my toes were moved in, except 
once in the left foot I missed, but evidently my sense 
of movement in that foot is improved. So taking it 
all in all, I consider that there is a decided improve- 
ment. What do you think? 

“T still have the pain between my shoulders and 
in the back of my neck when overtired, but never 
unless I have worked too hard. I really feel that 
I can not ask for shorter hours, as I work only from 
8:45 A.M. to 5 P.M. with an hour and a half for lunch, 
and I feel that they pay me too well and have been 
lenient with me for so long that I must get all the 
work done that there is to do, and I do not believe 
that I will have it when I have gotten stronger. I 
am sorry that I can not report any loss of weight; I 
am afraid I am not very good at dieting, etc.” 


DISCUSSION OF THE PRE-OPERATIVE AND 


POST-OPERATIVE COURSE OF CASE 2 
In this attack, as in the earlier ones, the 
paralysis appeared first and persisted longest 
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on the left side. Nevertheless, during the 
height of the process, it was the right side 
which showed the more profound loss of 
power. The left side also showed, from first 
to last, more marked reflex hyperexcitability 
than the right. The explanation which 
naturally suggests itself for these seemingly 
paradoxical facts is that the right side suffered 
the more recent injury and hence manifested 
the flaccidity of “spinal shock,” while on 
the left side we were presumably dealing with 
a condition of chronic impairment of the 
upper motor neurones, spinal shock having 
long since passed off. 

The distribution and recovery of sensory 
impairment were particularly instructive. 


There is much confusion in the clinical 
literature concerning the Brown-Séquard 
syndrome. In his Course of Lectures on the 


Physiology and Pathology of the Central 
Nervous System, delivered at the Royal Col- | 
lege of Surgeons in England in May, 1858 
(Philadelphia, 1860), Brown-Séquard deals 
at length with his experiments upon hemi- 
section of the cord in animals and discusses 
the clinical correlations of his physiological 
observations. Here he describes clearly the 
effects of transecting half of the cord below the 
decussation of the pyramids (e.g. high in the 
cervical level). ‘Thus, on page 111, he says: 
“Tn a spinal cord an alteration in a lateral 
half produces hyperesthesia and paralysis of | 
movement in the corresponding side, behind 
the place of the alteration (that is, caudal), 
and the loss of sensibility without the loss of 
movement in the opposite side (see 3, Fig. 
21).”’ Again, on page 200, he says: ‘ Below 
the decussation of the pyramids a lesion in 
(half) the spinal cord produces paralysis in 
the same side and anesthesia in the opposite 
side.” This is the simplest manifestation of 
the Brown-Séquard syndrome. A usual cor- 
relation, which was apparently not recognized 
by Brown-Séquard, or at least is not men- 
tioned in his work, is the loss of position sense 
on the same side as the lesion. Further 
analysis of the syndrome has been given by | 
many subsequent writers, notably Schitten- | 
helm (28), Fuernrohr (13), and Kron (22). _| 
This patient showed clearly this classical 
dissociation: her paralysis appeared first on 
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the left side, whereas the defective cutaneous 
sensibility was first noticed on the right. Dur- 
ing the height of her illness, the picture was 
recognizable, although somewhat confused; 
but again during her convalescence and at 
discharge, the fundamental distribution of 
symptoms was in accordance with the classical 
law. Her chief motor weakness was again on 
the left side, and her reflexes were exaggerated 
on the left. On the right side, her motor power 
was practically normal, but there remained a 
marked diminution in the acuity of her re- 
sponses to pain, temperature and _ touch. 
Furthermore, muscle and joint sense, the 
fibers of which fail to cross within the cord 
itself, was defective on the side of the greater 
motor difficulty (left). 

Despite the loss of kinesthetic and postural 
sensations from muscles, tendons and joints 
of the left side, painful sensations from these 
structures (as from pinching the Achilles 
tendon) were acutely perceived; on the right 
side deep pain was markedly diminished along 
with cutaneous pain. The fibers which 
mediate deep pain must therefore run in close 
proximity to those of cutaneous pain. It is 
significant that even with normal acuity of 
the sense of light touch on the left side, the 
patient had nevertheless a high degree of 
“posterior column astereognosis’” and a 
marked loss in power of discriminating two 
points. 

Careful analysis of this patient’s post- 
operative course shows that the various 
sensory and motor functions returned in the 
reverse order from that in which they dis- 
appeared. The left arm (though affected 
early) was the last to become completely 
paralyzed and it was the first to come back 
following operation. Similarly the left side 
was the last to become numb to pinprick and 
its sensation returned very much sooner than 
did the right. This indeed one would expect 
on a priori grounds. 

It is also significant that throughout her 
period of recovery, motor functions tended to 
return more quickly than sensory, and of the 
components of sensation the slowest to recover 
completely were the more highly developed 
qualities of sensation, such as light touch and 
the ability to perceive the texture of materials. 
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Pain, on the other hand, returned more 
rapidly. This is important, for it is known 
that pain is mediated by fibers of small 
diameter, and these, being less susceptible 
to compression than larger fibers (Gasser and 
Erlanger, 16), are likely to be less affected by 
a tumor than the larger fibers which mediate 
muscle sense and other of the more highly 
discriminative qualities of sensation. It may 
be emphasized also that pressure upon bundles 
of conducting nerve fibers, such as those of 
the optic nerve and spinal cord, may serve to 
interrupt the passage of impulses without de- 
struction of the structures themselves. 


THE GENESIS OF THE CYSTS 


Both cysts were lined by ciliated columnar 
epithelium, with a subjacent layer containing 
mucous, and probably also, serous glands. 
The wall of the cyst from the two-year old 
infant had remained fairly simple: connective 
tissue, blood vessels, a little smooth muscle, a 
few nerve fibers, and occasional polymorpho- 
nuclear neutrophilic leucocytes were all that 
could be found. The cyst from the 27-year 
old patient, with a history of four or five 
attacks due evidently to increase in size of the 
cyst with resulting compression of the spinal 
cord, had a more complex wall. Here, the 
smooth muscle was well developed and abun- 
dant, and patches of cartilage had also formed. 
There was evidence of recent infiltration with 
polymorphonuclear leucocytes, and of a more 
longstanding accumulation of lymphoid cells, 
not unlike atypical lymph follicles. There 
were also nerve fibers and possibly a few 
ganglion cells. 

The classification of these cysts depends, 
in part, upon which, of all of these elements, 
are held to be part of the primary heteropla- 
sia, and which are looked upon as accessory 
supporting or inflammatory adjuncts. Cer- 
tainly the ciliated epithelium and the glandu- 
lar elements are part of the primary tumor, 
and it is difficult to regard smooth muscle 
and cartilage as purely “reactive” in origin. 
The cysts must therefore be looked upon as 
teratomatous in nature. 

There has long been a feeling of uncertainty 
as to the nature and origin of cysts which are 
lined with ciliated cells. Within the skin itself 
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ectoderm rarely gives rise to cysts containing 
ciliated cells. Hess (18) has reported one 
case. For the most part such cysts arise only 
in case an entodermal vestige (branchial 
clefts, neurenteric canal, etc.) is the probable 
source of the tumor (Mallory, 23). The mor- 
phological similarity of the linings of such 
cysts to the epithelium of the upper respira- 
tory tract and of the fetal gut has impressed 
many observers; and when, as in these two 
cases, mucous and serous glands have de- 
veloped, the analogy—particularly to respir- 
atory epithelium—becomes even more strik- 
ing. It is nevertheless difficult to understand 
how a true implantation of entoderm can 
occur on the lower cervical or upper lumbar 
region of the spinal cord. One is, therefore, 
forced to consider alternative interpretations. 

The second possibility which suggests itself 
is that the cysts were formed, during the 
closure of the neural tube, by a fortuitous in- 
folding of ectodermal cells. One must recall, 
however, that the ordinary dermoid or 
epidermoid cyst of the central nervous system 
is lined by stratified squamous epithelium, 
the central cavity of the cyst containing a 
mass of desquamated fatty cells and often 
cholesterin (whence the name “cholestea- 
toma’’). As is well known, such cysts may 
also contain hair; their surface, moreover, is 
often pale, hard, and glistening—which con- 
dition has given rise to the other name cur- 
rent for such neoplasms, Tumeurs Perlées. 
With these tumors the two cysts described 
here have little in common (see Bailey, 3; 
Bailey, 4; Cushing, 7; Horrax, 21). 

A third alternative is that our cysts repre- 
sent ciliated fetal ependyma. Although the 
successful outcome of the operations made it 
impossible to establish the inner relationship 
of the cysts to the central canal of the spinal 
cord, the direct connection of the cysts with 
the surface of the cord suggests that they 
might have arisen by an extramedullary out- 
pocketing of the central canal—an extra- 
medullary syringomyelia (see André-Thomas 
and Quercy, 1). This neurogenic interpreta- 
tion receives some support from the finding 
of a clump of what appear to be ganglion 
cells in the wall of cyst 2, and of bits of nerve 
fiber in both. However, no glial elements were 
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present, and such an explanation fails to 
account for the presence of mucous and serous 
glands associated in normal structural rela- 
tionship with an ependymal derivative. 

The final possibility acknowledges our in- 
ability to make any of the preceding theories 
harmonize with all of the facts, and suggests 
merely that any type of fetal epithelium, 
whatever its origin, may, under special un- 
known circumstances, develop columnar epi- 
thelium possessing cilia. If this is the case, 
the effort to find close analogies in adult 
tissues is obviously useless. 

Though inclined toward the last of these 
various hypotheses, we find ourselves quite 
unable to make a definite choice without the 
further information which could be gained 
only at necropsy. The cysts may, therefore, 
be looked upon as teratomata with entodermal 
epithelium and glands, to which have been 
added ectodermal elements (nerve fibers) and 
mesoblastic structures; or they may be 
thought of as dermoids which, for unknown 
reasons, have undergone a type of epithelial 
and glandular development, which is rare in 
the central nervous system, and which have 
added a mesoblastic component; or, finally, 
they may be interpreted as ependymal in 
origin, with epiblastic (glandular) and meso- 
blastic additions. 

LITERATURE 

A careful search of the literature has re- 
vealed no record of cases which are exactly 
comparable to the cysts reported here. A 
few instances of tumors have been gathered 
together, however, because they have features 
which suggest analogies to these two cases. 

In 1866, Eberth (9) described a cyst im- 
bedded in the occipital lobe of the left hemi- 
sphere. The cyst was club-shaped, and the 
narrow canal of the “handle” stretched 
toward the occipital pole of the posterior horn 
of the lateral ventricle, finally merging with 
the ependyma of the ventricle by a solid 
stalk. This cyst was lined by a columnar, 

ciliated epithelium; and Eberth believed it to 
be a heterotopic bit of ventricle in which the 
ependyma had retained its fetal cilia. 
comments that as frequent as are cysts in the 
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epithelium, so rare are cysts with a columnar, 
ciliated lining.! 

In 1887, Strassmann and Strecker (29) de- 
scribed a polycystic tumor of the choroid 
plexus of a three-year old boy. The cyst walls 
contained ganglion cells, nerve fibers, glia, 
connective tissue, smooth and striated muscle, 
hyalin and fibrous cartilage, bone, fat, acinous 
and tubular glands, with cylindrical epithe- 
lium, blood vessels, and hemorrhage. The 
cysts were lined by single-layered and strati- 
fied epithelium, and in some instances the 
epithelium was ciliated. Presumably this 
latter type of epithelium was composed of 
columnar cells, but the structure of the epithe- 
lium of the cyst as a whole is not made clear. 
Nor is it clear whether the glands were of the 
type of mucous glands. 

In 1894, Arnold (2) described an anomaly 
which was found at autopsy in a child that 
died shortly after birth. There was a spina 
bifida with a huge, double external cyst. The 
inner cyst was composed of a myelomenin- 
gocele, the wall of which contained nerve cells 
and glia, muscle, fat, glands, and cartilage. 
The cyst was lined with cylindrical epithelium, 
which was continuous with the ependyma of 
the central canal. The presence of neural 
elements in the wall of a myelocele, is, of 
course, to be expected; and the accompanying 
development of mesoblastic tissue might well 
be interpreted as a response to the need for 
support of this anomalous structure. The 
presence of gland-like elements, however, sug- 
gests a relationship to our two cases, especially 
to the child with the spina bifida occulta. 
Unfortunately the exact nature of these glands 
is not made clear.” 

In 1896, Saxer (26) described a large, 
nodular and cystic tumor which was found in 
the third ventricle of a 7 weeks old child, 
attached only to the tela chorioidea. This 
tumor contained neural elements, epidermal 


‘A similar cyst has just been reported by Fulstow (14) as an acci- 
dental finding in a man who had a hypophyseal tumor as well. We have 

so lately had a boy of 6 from whose third ventricle region cystic fluid 
containing ciliated cells was aspirated during a transfrontal exploration 
for a presumed suprasellar tumor. The fluid evidently came from a 
hypophyseal cyst, but as the lesion was inaccessible no tissue was 
obtained for verification. ‘The child recovered and has since done 
well (P.B.B.H. Surg. No. 30037). It is not yet clear whether such supra- 
sellar cysts containing ciliated cells are ependymal in origin or whether 
they represent a nasopharyngeal anlage. 

*References to a few earlier reports of complex teratomatous 
tumors variously associated with spina bifida are given by this author. 
None of these, however, parallels our two cases. 
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elements (glands, cysts, etc.) muscle, and 
cartilage. The exact nature of the cyst epi- 
thelium and of the glands is not made clear, 
but the occurrence of such a tumor at this 
point of mid-dorsal closure of the neural tube 
is in many ways analogous to the two cysts 
described in the present report. 

Rosenthal, in 1898 (24) described an intra- 
medullary tumor which he called a neuro- 
epithelioma gliomatosum microcysticum. The 
tumor was in the lower dorsal cord and seemed 
to have connections both with the central 
canal and with the meninges. It contained 
multiple cysts and canals which were lined by 
cylindrical epithelium, on the free border of 
which occasional cilia were seen. The tumor 
terminated above in gliosis, and below in 
gliosis and a syringomyelia of the central canal. 
The cells lining some of the cysts suggest 
ependymal derivation; but other cysts, as seen 
in the illustrations, are gland-like ‘‘ with al- 
buminous contents” (Rosenthal). Whether 
this tumor is in any sense analogous to the two 
under discussion here is doubtful because of 
its intramedullary position, but the gland-like 
appearance of some of the cysts and the 
meningeal attachments make it possible that 
it could be a similar tumor which has become 
infolded within the cord itself. 

In 1898, Fraenkel and Benda (11) described 
a group of multiple cysts which seemed to 
arise from the meninges, but which neverthe- 
less were lined by an epithelium which sug- 
gested ependyma. It is not clear whether 
these cysts actually attached to the cord it- 
self. 

In the same year, Trachtenberg (30) re- 
ported a case which is relevant only because 
it affords a sharp contrast to the essential 
structure of these two cysts. The patient had 
multiple tumors of the arachnoid, over the 
dorsal surface of the cord from the cervical 
region to the cauda equina. These tumors were 
small nodules, containing a soft, yellowish 
pulp within a thin wall. The thin walls were 
made up of connective tissue without epithe- 
lial covering, smooth muscle, fat, balls of 
horny epithelial cells and sebaceous glands. 
These glands were lined by stratified squa- 
mous epithelium: only two small glands were 
seen, near the others, with columnar epithe- 
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lium but without clear lumina. The author 
believes these to be typical multiple dermoids 
of the central nervous system; and they show 
the structure which is characteristic for the 
usual dermoid tumors of this region in con- 
trast to the tumors reported here. Similarly 
Hale-White and Fripp’s (17) dermoid (con- 
taining stratified epithelium, sweat glands 
and hair follicles) at the third dorsal level has 
little in common with our cases. Herzog’s 
(19) ependymal cyst of the cerebellum did not 
contain ciliated cells. 

In 1902, Saxer (27, Case 3) reported another 
tumor of the leptomeninges, which filled the 
lower lumbar and sacral canal with a large, 
jelly-like cystic mass which was lined by 
papilla of tall epithelial cells. Any connec- 
tion with the cord is not clearly demon- 
strated, but the author suggests a possible 
origin in the filum terminale and believes that 
the epithelium may be ependymal in nature. 

In 1904, Bittorf (6) described in the dorsal 
cord of a 55-year old man a tumor which lay 
in the subarachnoid space attached to the 
spinal cord. It was cystic, and was lined by 
cubical or cylindrical epithelium which was 
stratified at places. A cuticle, or possible cilia 
could be seen (the material was imperfectly 
fixed in formalin). ‘The cysts were in con- 
tinuity with syringomyelic cavities within 
the cord. At a slightly lower level of the cord 
a neuroma-like nodule was seen, which recalls 
the similar associated defect which was ob- 
served at operation in the first of our two cases. 

André-Thomas and Quercy (1) reported a 
similar case in 1912, but unfortunately no 
clinical details were available. A cyst com- 
municating with the central canal of the 
spinal cord at the 5th or 6th cervical level 
(causing the cord in this region to be ex- 
tremely flattened) was found to contain glial 
elements (superficial), connective tissue, stri- 
ated muscle, many blood vessels, and was lined 
with typical polyhedral ependymal cells, but 
no mention is made of their being ciliated. 
There was also a dilatation and gliosis of the 
central canal from the cervical to the lumbar 
region. 

Bielschowsky and Unger (5) describe (with 
full clinical details) a somewhat similar case 
of extensive gliosis and syringomyelia asso- 


ciated with a teratomatous area in the upper 
cervical cord, which contained ingrowing 
hairs with foreign body giant cells and 
several small cysts lined with skin-like 
epithelium. The case came to necropsy fol- 
lowing operation and was carefully studied. 

Frazier (12, p. 513) mentions having oper- 
ated on one teratoma and two dermoids of 
the cord, and Elsberg (10, p. 248) states that 
he removed a spinal cord ‘‘cyst” but no 
clinical or pathological details are given con- 
cerning any of these four cases. 

Finally, without venturing any answer, 
the question may justly be raised whether 
these cysts have any relationship to the 
papillomata of the choroid plexus, described 
by Davis and Cushing (8). One must allow 
for the fact that the papillomata arise within 
the ventricle and develop an abundant vil- 
lous-like structure, whereas these cysts, if 
pushed outward from the canal, could develop 
only a limited papillary infolding within the 
confines of the tense and distended sac. 
Nevertheless, except for the lack of cilia, 
there are striking resemblances in the cell 
morphology and granulation of the epithelial 
layer of the papillomata and of the cysts. 
Moreover, it is striking that it is in tumors of 
the choroid plexus or tela chorioidea which 
have attained a somewhat more complex 
structure than these described by Davis and 
Cushing (i.e., those of Strassmann and 
Strecker, and of Saxer, 1896, q.v. above) that 
malformations most closely resembling our 
two cysts have been reported. In any case, 
it seems justifiable to conclude that the whole 
line of dorso-medial closure of the neural tube 
is a region in which a teratomatous or der- 
moid tumor of the central nervous system 
may form, which is unlike the usual dermoid 
of this organ in that it may contain a ciliated 
epithelium resembling fetal ependyma, ele- 
ments which are clearly neural, and other 
quite unrelated structures, such as glands, 
smooth muscle, and cartilage. 

SUMMARY 

Two cases of teratomatous cysts of the 
spinal cord are described, which were suc- 
cessfully removed at operation. Both con- 
tained ciliated cells. The first patient, a 
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child of 2 years, who came under observation 
because of irritability and “‘tender” abdomen, 
gave a history of always having dragged its 
right foot. Repeated lumbar punctures at 
tenth-eleventh dorsal vertebra level gave 
thick ‘‘egg-white” fluid filled with ciliated 
cells. At operation a large flattened cyst was 
found extending from tenth dorsal to fourth 
lumbar vertebra. Histologically it proved to 
be a relatively simple teratoma lined with 
ciliated columnar epithelium. The child re- 
covered and became symptom-free. 

The second patient, an unmarried female 
American of 27, had had five attacks of left 
hemiplegia with pain in left cervical region 
and Brown-Séquard dissociation of sensation 
in trunk and extremities (pain and thermic 
sense absent on the right, loss of position 
sensation on left with astereognosis) at vary- 
ing intervals since the age of two. Her pres- 
ent attack developed into an almost complete 
quadriplegia with an upper level of sensory 
disturbance at fourth cervical and grave em- 
barrassment of respiration. Dr. Cushing 
removed a cyst filled with mucus and ciliated 
cells attached to the left side of the cord at the 
third-fourth cervical vertebra level. Histolog- 
ically this cyst was found to be a more com- 
plex teratoma than the preceding, with changes 
compatible with its greater age. After oper- 
ation, patient had an immediate and dramatic 
recovery of power with marked though less 
complete return of sensation. Both cysts were 
congenital and probably represent ependymal 
diverticula of the central canal of the spinal 
cord. 


BIBLIOGRAPHY 


1. ANpRE-THomMAS and Quercy. Syringomyélie hyper- 
plasie du tissu conjoncif, fibres musculaires striées 


dans la moelle. Nouv. Icon. de la Salpét., 1912, 
XXV, 204-383. 

2. ARNOLD, 5. eiionite: Transposition von Geweb- 
skeimen, und Sympodie, Ziegler’s Beitraege, 1894, 
Xvi, I-17. 

3. Battey, P. Cruveilhier’s Tumeurs Perlées. Surg., 
Gynec. & Obst., 1920, xxxi, 390-401. 


4. Battey, P. Further observations on pearly tumors. 
Arch. Surg., 1924, vili, 524-534. 

Bretscuowsky, M., and UNGer, E. Syringomyelie 
mit Teratom- und extramedullarer Blastombildung 
zur Kenntnis der Pathogenese der Syringomyelie. 
J. f. Psychiat. u. Neurol., 1919, xxv, 173-218. 

6. Brrrorr, AL. Beitraege zur pathologische Anatomie 

der Gehirn- und Rueckenmarkgeschwuelste. Bei- 
traege, 1904, XXxv, 169. 


wn 


TERATOMATOUS CYSTS OF 


7. 


“ 


TRACHTENBERG, M. A, 


SPINAL CORD 311 


Cusuinc, H. A large epidermal cholesteatoma of the 
parieto-temporal region deforming the left hemi- 
sphere with cerebral symptoms. Surg., Gynec. & 


Obst., 1922, Xxxv, 557-5060. 

Davis, ig 8 , and Cusuinc, H. Papillomas of the 
choroid plexus. Arch. Neurol. & Psychiat., 1925, 
xiii, 681~—710. 

EBERTH. Flimmerepithelcyste im Gehirn. Arch. f 
path. Anat., etc., 1866, xxxv, 479-480. 


Evsperc, C. A. Diagnosis and Treatment of Surgical 
Diseases of ay Spine and its Membranes. Phila- 
delphia: W. B. Saunders Company, 1916. 

FRAENKEL, te oie Benpa, C. Zur Lehre von den 
Geschwuelsten der Rueckenmarkshaute, u. S. W. 
Deutsche med. Wchnschr., 1808, July 28, p. 476. 

Frazier, C. H. Surgery of the Spine and Spinal Cord. 
New York: D. Appleton & Company, 1918, 971 pp. 

FurrNnrour, W. Ein Fall von Brown-Séquard’scher 
Halbseitenlachmung. Deutsche Ztschr. f. Nervenh., 
1902, xxli, 15—23. 

Futstow, M. Fe epithelial cyst of the hypophysis. 
Am. J. Path., 1928, iv, 87-03. 

FuLron, J. F. Observations upon certain spinal 
reflexes of man, and their relation to the tonus of 
skeletal muscle. J. Nerv. & Ment. Dis. (in press). 

Gasser, H. S., and Ertancer, J. The differential 
action of pressure on fibers of different sizes in a 
mixed nerve. Proc. Soc. Exper. Biol. & Med., 
XXIV, 313-314. 

Have-Wuite, W., and Fripp, A. B. A case in which 
the attempt was made to remove a dermoid tumor. 
Tr. Clin. Soc., London, 1900, xxxiii, 140-145. 

Hess, K. Ueber eine subcutane  Flimmercyste. 
Ziegler’s Beitraege, 1890, viii, 98. 

Herzoc, M. Eine eigenartige Ependymcyste im 
Kleinhirn. Centrlbl. f. Path., 1899, x. 

Herzoc, M. Acta Path. et Microbiol. 
Supp. vol. i. 

Horrax, G. A consideration of the dermal versus 
the epide rmal cholesteatomas having their attac A 


1927, 


Scand., 1926, 


ment in the cerebral envelopes. Arch. Neurol. 
Psychiat., (Sept.), 1922, viii, 265-285. 
Kron, J. E:xperimentelle Beitraege zur Lehre von der 


Hemmung der Reflexe nach halbseitiger Durch- 
schneidung des Rueckenmarks. Deutsche Ztschr. 
f. Nervenh., i902, xxii, 24-53. 

Mattory, F. B. Sacro-coccygeal dimples, sinuses, 
and cysts. Am. J. M. Sc., 1892, ciii, 263-280. 

ROSENTHAL, W. Ueber eine eigenthuemliche, mit 
Syringomyelie complizierte Geschwulst des Rueck 
enmarks. Ziegler’s Beitraege, 1898, xxiii, 111. 

SaBin, F. R. Studies of living human blood cells. 
Bull. Johns Hopkins Hosp., 1923, xxxiv, 277. 

SAxeR, Fr. Ein zum groessten Theil aus Derivaten 
der Medullarplatte bestehendes grosses Teratom im 
iii. Ventrikel eines 7-woechentlichen Kindes. 
Ziegler’s Beitraege, 1896, xx, 399. 

SAXeER, Fr. Ependymepithel, Gliome, und epitheliale 
Geschwuelste des Centralnervensystems. Ziegler’s 
Beitraege, 1902, xxxii, 276. 

SCHITTENHELM, A. Ueber einen 
letzung des Rueckenmarks. 
Nervenh., 1902, xxii, 1-14. 

STRASSMANN, F*., and Srrecker, C. 
rechten Seitenventrikel. 
(May) 1887, cviii, 351. 


Fall von Stichver- 
Deutsche Ztschr. f. 


Kin Teratom in 
Arch. f. path. Anat., etc., 


Kin Beitrag zur Lehre von 
den Arachnoidealen Epidermoiden und Dermoiden 
des Hirns und Rueckenmarks. Arch. f. path. 
Anat., etc., 1898, cliv, 274. 








SURGERY, GYNECOLOGY AND OBSTETRICS 


ORIGINAL FEATURES IN ARTHROPLASTY OF THE KNEE 
WITH IMPROVED PROGNOSIS! 


By FRED H. ALBEE, M.D., Sc.D., F.A.C.S., New York 


the knee, a functioning joint with ade- 

quate mobility and stability is his 
object in seeking an arthroplastic operation. 
Whether or not the surgeon follows anatomical 
contours in modelling the new joint does not 
interest him, so long as the joint functions. 
It has been found by Allison and Brooks that 
it is absolutely impossible to duplicate experi- 
mentally, or in surgically constructed joints 
at the knee, the normal gliding of the articular 
bone surfaces. This being true, and as at- 
tempts to approximate the contour of the 
normal joint are so often followed by lateral 
instability, I have devised a technique based 
on well known mechanical principles which 
ignores the normal contours of the joint, and 
provides both mobility and stability. It has 
given excellent results in 10 cases. 

In the bone-modelling, wide V-shaped in- 
cisions replace the usual attempts to follow 
normal bony contours when viewed anteriorly 
(Fig. 1). The convex wedge-shaped plane 
surfaces of the femur fit accurately into the 
concave wedge-shaped plane surfaces of 
the tibia. Weight-bearing forces the apex of 
the wedge-shaped end of the femur so firmly 
into the tibia that the danger of lateral insta- 
bility is practically eliminated, and a defi- 
nitely improved prognosis is afforded. 

At the Sixth Congress of the International 
Society of Surgery held in London in 1923, 
arthroplasty was one of the major subjects of 
discussion, and it is noteworthy that opinion 
was at that time divided between those who 
still believed arthroplasty of the knee to be 
extremely hazardous and those who felt that 
the field for its use was definitely enlarging— 
that to undertake it in carefully selected cases 
should no longer be regarded as indication 
of undue surgical boldness. 

Eight countries were represented in this 
discussion: 

Italy, Putti; France, Tuffier, Leriche, 
Santy; England, Hey Groves; Ireland, De 


TT the patient with bony ankylosis of 


Courcy Wheeler and Stoney; Czecho-Slo- 
vakia, Jira’sek; Spain, Ribas-Ribas, Sureda 
and Corachan; Poland, Jurasz, a former pupil 
of Payr; and America, MacAusland. Many 
good results were reported by Putti, and 
MacAusland suggested certain changes in 
technique. Jones and Lovett in the same year 
stated that the operation was still on trial (7). 

Up to 5 years ago, my own attitude con- 
cerning arthroplasty to produce mobility in 
bony ankylosed knees (fibrous ankylosis will 
not be considered in this paper) was one of 
great conservatism, both because of personal 
experience and because of observations which 
I had made upon several of Dr. Murphy’s 
cases of arthroplasty which had subsequently 
come to me, before and after his death. These 
patients either had insufficient motion to 
satisfy them, or more often the degree of 
mobility was satisfactory but lateral in- 
stability was present and proved so trouble- 
some as to offset the advantages of mobility. 
In view of such results following Murphy’s 
excellent technique and of my experience 
with three personal cases prior to 1920, I 
adopted the attitude that a patient would 
have to persuade me into undertaking an 
arthroplastic procedure upon the knee. In 
1920 I devised the technique described and 
applied it to two cases with good results 
between 1920 and 1922; nevertheless, I kept 
a conservative attitude until 1923 when a 
patient (Case 3) for whom I had done an 
arthrodesis 4 years earlier for old tuberculosis 
of the joint returned and begged me to per- 
form an operation to give her motion. Her 
parents were equally urgent in their plea. 

The tuberculosis had existed since the 
patient was 17 months of age. The arthro- 
desis had been performed when she was six- 
teen. At this operation the posterior part of 
the patella, the infected posterior portion, had 
been sawed away, and the rest of the patella 
left with one-half of its posterior cut surface 
in contact with the femur and one-half with 


1 Submitted for publication April 15, 1928. 
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the tibia, for the purpose of supplementing 
bone growth and of acting as a pedicle graft 
in producing the ankylosis. This procedure 
was contrary to the older methods in which the 
patella was enucleated, but proved very 
fortunate when the subsequent arthroplasty 
was attempted. 

If ever my position was one of demanding 

persuasion to do an operation it was in this 
case, as I was fully aware of the danger of 
causing a relapse of the old tuberculosis as 
well as of the unfavorable prognosis in arthro- 
plasty of the knee. Both patient and parents 
were, however, so persistent in their request 
that I finally consented to operate, but only 
after assurance by all that I would be absolved 
from any responsibility or blame if the tuber- 
culosis relapsed or the result of the operation 
proved unsatisfactory. Quite contrary to 
my expectations the result was excellent. 
There was adequate mobility and no lateral 
instability (Figs. 9, 10, 11). 
_ In the light of the good result in this case, 
my point of view regarding arthroplasty of 
the knee changed considerably, and I have 
since operated on 7 cases with good results, 
making a total of 10 cases. 

With proper selection of cases, meticulous 
attention to technique, and intelligent post- 
operative physiotherapy, I believe that the 
prognosis for arthroplasty of the knee is good. 
The technique devised in the two earlier 
cases (1920 and 1921) was used in the case 
just described and has been followed in all 
subsequent cases. It contains several original 
features which diminish the danger of lateral 
instability, and make the early application of 
physiotherapy possible. 


AUTHOR’S TECHNIQUE 


A tourniquet is applied well up on the 
thigh, so as to allow postoperative application 
of plaster of Paris before the tourniquet is 
removed. 

The knee is approached by a U-shaped in- 
cision in the skin and soft parts from the 
inner and outer aspects downward to just 
below the tubercle of the tibia. It does not 
extend up the thigh as does Putti’s incision. 
The concavity is upward. This U incision 
gives the surgeon absolute uninterrupted 
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Fig. 1. Schematic drawing, lateral view, sagittal plane, 
showing author’s method of turning up the ligamentum 
patella with its bony insertion, the patella, and the 
quadriceps tendon. Note modelling of the bony elements 
of the joint. 


access to all the parts involved in the for- 
mation of the new joint, and is therefore dis- 
tinctly superior to the lateral approach. Also 
it does not interfere with the important 
extensor apparatus above the knee, as is 
likely to happen with the inverted U incision 
or lateral approach. 

The technique of arthroplasty should be so 
designed as to allow passive and active motion 
at the earliest possible moment without 
danger of separation of important structures. 
As the free gliding of the soft structures or 
“extensor apparatus” just above the knee 
joint is absolutely essential to free motion 
and active control, the severing and resuture 
of these structures, as in the inverted U in- 
cision, is to be avoided, for if they are severed, 
not only is there danger of union being in- 
sufficient when one wishes to start exercises 
and passive motion as early as 2 weeks after 
operation, but because of the cross section 
severance, there is danger of adhesions at this 
point between the gliding intramuscular and 
tendinous tissues. These considerations lead 
me to choose an incision which does not 
section or traumatize these soft structures 
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Vig. 2. Schematic drawing showing author’s method of 
turning up the patella and ligamentum patelle with its 
bony attachment at the tubercle of the tibia. Note the 
method of removal of bone by a broad V-shaped incision 
to make the new formed bony joint. 


above the knee, and to turn the patella up- 
ward rather than downward, as advocated by 
certain authors. 

When the knee is being opened up, care 
should be taken to leave the skin flap over- 
lying the interior work as thick as possible, 
so that the skin and line of suture will not 
break down following operation. 

Before the patella is turned upward, the 
ligamentum patell« is detached with a gen- 
erous amount of bone from the region of the 
tibial tuberosity, in the dovetail manner in- 
dicated in Figure 1. First two holes for later 
insertion of kangaroo tendon are -drilled, one 
through the tibial tuberosity, and one slightly 
posterior to it. Then by means of the motor 
saw and small drill, the tubercle of the tibia, 
including one drill hole, is removed with the 
ligamentum patell, and the patella turned 
upward. This bone plastic work is done very 
rapidly with the Albee motor saw, and be- 
cause of the dovetail mortice conformation 
and the rapid union of closely fitted broad 
bone surfaces to bone surfaces, the surgeon 
need not question the detachment of the 
ligamentum patella—a question which has 
been raised by MacAusland, who considers it 
inadvisable to sever or disturb the patellar 
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tendon or its attachment. It is distinctly 
preferable to detach this tendon, as trying to 
work around it involves unnecessary trauma 
to neighboring tissue, slows up the operation, 
and limits access to the joint. 

It is well known that bone unites to bone 
more readily and more firmly than tendon to 
tendon, or fascia to fascia. The author’s 
method of detaching the ligament takes ad- 
vantage of this, the dovetail mortice con- 
formation being a further assurance of prompt 
union and of the prevention against the pull- 
ing away of the tendon from the tibia even 
when bony union has not taken place. 
Prompt union obviates delay in the appli- 
cation of postoperative physiotherapy, which 
should follow within 2 weeks after the 
arthroplasty. In marked contrast to this is 
the union of a severed tendon to tendon, 
which is both slow and unreliable. Putti’s 
method of nailing the ligamentum patelle 
and tibial tubercle in place with a double- 
headed nail does not insure as prompt or as 
firm union, and has all the disadvantages 
which attend the introduction of foreign 
bodies into living tissues. In reviewing the 
literature, I find that Kirschner has success- 
fully used a method somewhat similar to mine. 

After the ligamentum patell has been thus 
detached, the soft tissue and capsule are dis- 
sected from the ankylosed joint to which 
they have become amalgamated, and_ the 
whole mass—patella, quadriceps, and _ soft 
parts—turned upward, exposing completely 
the anterior and lateral surfaces of the 
junction of the tibia and femur (Fig. 1). 

At this juncture the gliding of the lower 
part of the quadriceps muscle and its tendon 
upon the lower end of the femur is tested, as 
well as their length. If this tendon and muscle 
do not glide up and down satisfactorily and 
are not of sufficient length, plastic work 
should be done to lengthen the tendon as 
well as to bring about its satisfactory gliding 
on the lower end of the femur. This is a very 
important feature of the operation, because 
if the tendon is not long enough to allow 
postoperative flexion, or if the quadriceps 
tendon is not free, serious interference with 


postoperative physiotherapy or mobilization 


of the joint will occur. 
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Severance of the quadriceps tendon or 
muscle becomes unnecessary when my tech- 
nique is used, and this is well since severance 
necessitates the suture of soft part to soft 
part, fascia to fascia, and muscle to muscle, 
thus tending to shorten these structures as 
well as to delay early physiotherapy by slow 
union. It has been my practice to remove all 
immobilizing splints at the end of 2 weeks 
and to institute active and passive motion. 
If the quadriceps tendon were severed, this 
early postoperative treatment would certainly 
jeopardize union. Again the severance of the 
quadriceps muscle and tendon and the dis- 
secting downward of the distal portion serious- 
ly involve the gliding structures above the 
patella, which may not have been damaged or 
destroyed by the original pathology which 
produced the ankylosis. 

After the patella, quadriceps, and_ soft 
parts have been turned upward en masse, one 
is then ready for the bone arthroplasty. It 
has been found by Allison and Brooks that it 
is absolutely impossible to duplicate experi- 
mentally, or in surgically constructed joints 
at the knee, the normal gliding of the articular 
bone surfaces. This being true, and attempts 
to approximate the contour of the normal 
joint being so often followed by lateral in- 
stability, it has seemed best to use one’s 
mechanical ingenuity to bring about desirable 
functional results on an entirely different 
mechanical plan. ‘Therefore, my technique 
does not follow the confirmation of the normal 
knee. By making use of well known mechani- 
cal principles, I have overcome the disad- 
vantages with respect to lateral instability of 
an arthroplastic joint modelled after the 
normal anatomical joint, and still obtain 
adequate mobility. 

With a broad osteotome parallel, broad V- 
shaped incisions with the apex downward are 
used in modelling the joint anteriorly (Fig. 2). 

The lower end of the femur as viewed from 
its anterior surface is shaped into a wedge 
with an angulation of 120 degrees between its 
plane surfaces. This leaves the tibia with 
concave plane surfaces at an angle of 120 
degrees to each other. These are in turn care- 
fully modelled so as to receive with accurate 
ft the convex wedge-shaped surface of the 
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Fig. 3. (left) Lateral view showing author’s method of 
erasion to secure arthrodesis in a tuberculous joint, leaving 
the patella intact, as we realize that the latter is an 
important item in a new-formed joint following arthro 
plasty. Note strong bone-graft tibial pegs in situ. 

Fig. 4. Anteroposterior view of the same case, showing 
location of strong tibial pegs taken from the same tibia, 
lower down, with the author’s motor saw. 


femur. ‘This is one of the original features of 
the operation, and is an effective measure in 
the avoidance of lateral instability, in that, 
from a mechanical standpoint, weight-bearing 
forces the wedge contour of the lower end of 
femur into the corresponding wedge shaped 
cavity of the upper end of tibia. This peculiar 
contact practically insures stability, and con- 
sequently an unusual amount of laxity can be 
permitted by removal of an ample amount of 
bone. A generous amount of bone, particularly 
at the posterior part of the joint, is removed 
from what was the tibia and femur, and the 
remainder is so shaped that it will imitate so 
far as possible the normal contour of the 
joint. However, even more bone is removed 
from the posterior condyles at this point. 
Great care should be taken not to leave any 
blocks of bone attached to soft parts in the 
popliteal space because of the danger of their 
acting postoperatively as osteogenetic ma- 
terial. It must be remembered, of course, 
that the removal of too much bone will favor 
instability, but the wedge-shaped method just 
described markedly diminishes this possibility. 











Figs. 5 and 6. X-ray pictures, Case 2, showing com- 
plete bony ankylosis. 


Great care should be taken to leave the 
bony surfaces as smooth and plane as possible 
to facilitate gliding. This is usually best 
accomplished with a sharp (1'% inch) osteo- 
tome, but a file may be used, if necessary. A 
close study of the conformation of the bony 
surfaces of the new joint should be made in 
order to shape them most favorably for the 
function of joint motion. The proper con- 
formation of the joint should then be tested 
by flexing the knee to beyond a right angle. 
Free motion without impingement at any 
point of one surface upon another should be 
striven for, before the free fascia and fat 
graft is obtained. 

The patellar ligament with its dovetail 
bone fragment is then replaced in the original 
mortice bed and sutured down by kangaroo 
tendon through the prepared drill holes. 

The joint is again flexed very cautiously to 
at least a right angle, to check up on the con- 
tours and to insure free excursion of the quad- 
riceps tendon and muscle, so that postoper- 
ative physiotherapy will not be prevented 
from the securing of the desired motion. 

The joint is then packed with hot saline 
compresses, while a rectangular graft of 
fascia lata and fat is being obtained from the 
central portion of the outer aspect of the 
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thigh. Being a semifluid substance the fat 
under pressure after joint closure practically 
flows into the cavities and absolutely fills up 
all peri-articular dead spaces, thus preventing 
the formation of hematoma. For this reason 
the inclusion of fat with the fascia lata graft 
seems to me very valuable, and I cannot 
agree with those who advocate the use of 
fascia lata alone. 

If sufficient fat can be obtained with the 
fascia, the superior portion of the graft is 
split, and the undivided portion placed be- 
tween the tibia and femur. The fascial portion 
of the split end is turned upward and inserted 
between the lower end of the femur and the 
quadriceps tendon and the patella, while the 
fatty portion is turned downward and placed 
between the upper end of the tibia and liga- 
mentum patella and the patella. The graft 
is sutured with chromic catgut No. 1 to the 
remains of the capsule and soft tissues. The 
remains of the capsule are then sutured 
medially and laterally with chromic catgut 
No. 1, and the skin closed with plain catgut 
No. o, and sterile dressings applied. 

Moleskin straps are applied medially and 
laterally to the lower leg for traction to 
obviate muscle spasm and consequent injury 
to the fascia lata transplant, by crushing 
between joint surfaces and also to keep the 
bone ends apart. 

Then a cast is applied, so constructed as to 
allow for traction by means of the moleskin. 
The tourniquet is not removed until the 
plaster applied from below upward, has 
reached it. Certain surgeons remove the 
tourniquet before they close up the wound. 
This is to be condemned in that in an arthro- 
plasty there are such broad surfaces of raw 
bone that the large amount of bone ooze 
cannot be controlled by ligature. Careful 
observation shows that a larger amount of 
bleeding will come from the cut bone surfaces 
than from the small blood vessels which will 
escape ligature if the tourniquet is left on. 
The compression and immobilizing effect of 
plaster of Paris with all joint spaces filled 
with the fat and fascia graft acts as a marked 
hemostatic influence, and it is therefore pref- 
erable to leave the tourniquet on, thus pre- 
venting the very considerable oozing from the 
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bone surfaces which would occur, were it 
removed. The hazard of hematoma is a real 
one, and should be carefully guarded against. 

A pulley and traction apparatus upon the 
bed must be ready for immediate application 
when the patient returns from the operating 
room. The patient is held completely under 
the anesthetic until traction of 15 pounds is 
well established upon the limb. This is done 
to prevent muscle spasm which is likely to 
occur as the patient comes out from under 
the anesthetic and which might cause the 
approximation of the bone surfaces and the 
crushing of the fascia and fat graft between 
the bone surfaces. The latter might be a real 
calamity, leading to re-ankylosis. 

This traction is continued for at least 114 
months after the plaster is removed and 
massage begun. Even after the patient goes 
home, the traction is maintained throughout 
the night, although during the day the patient 
is allowed to walk with crutches, without 
weight-bearing, the latter not being permitted 
until at least 2 months after operation. 

This technique has been followed in the 1o 
cases which are reported herewith. 

To date approximately 500 arthroplasties 
of the knee have been reported in the litera- 
ture, about one-third of these being for bony 
ankylosis. (Table I.) 

ESSENTIALS IN TECHNIQUE OF ARTHROPLASTY 

The essential features in the technique of 
arthroplasty are: (1) approach to the joint; 
(2) the freeing of the ankylosis; (3) thorough 
eradication of all soft parts which might 
favor re-ankylosis, such as pathological neo- 
form tissues, synovial débris, cartilage, fibro- 
cartilage, capsule; (4) meticulous modelling 
of the articular surfaces so as to allow free 
motion and at the same time avoid lateral 
instability; (5) interposition of a tissue cap- 
able of arresting osteogenesis and of maintain- 
ing the separation of the new-formed articular 
planes, and at the same time of stimulating 
4a minimum amount of tissue reaction; (6) 
closure of soft parts with care as to apposi- 
tion, so that there will be no leakage through 
the line of suture; (7) immobilization with 
traction; and (8) intelligent postoperative 
physiotherapy. 
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(left) Roentgenogram following 
Case 2, showing wide V-shaped method of removal of 
bone and shaping new-formed joint. 


Fig. 7. arthroplasty, 


Fig. 8. Lateral view following arthroplasty, Case 2 
showing modelling of joint. 


A great variety of means are used by differ- 
ent surgeons to attain these fundamentals, 
modifications are made to suit the particular 
case, and experience with postoperative re- 
sults suggests further modifications, such as 
those in the earlier part of this paper under 
“author’s technique.”’ In this connection it is 
interesting to review briefly the history of 
arthroplasty and the various methods now in 
vogue, since it cannot be said that there is at 
present any standard technique for this 
operation upon the knee. 

To Verneuil (1863), Ollier (1888), and 
Helferich (1894) belongs the credit for the 
original conception of mobilizing ankylosed 
joints. Their procedure was of the nature of 
a resection rather than a true arthroplasty. 
Modern asepsis has made entering the joint 
and complicated technique less dangerous than 
in their day. Helferich is credited with the 
first success with the interposition method. 
Murphy and Putti have done much to perfect 
the technique. It is curious that although the 
idea of arthroplasty is essentially a French 
idea, France has until recently been one of the 
most conservative of its advocates, so far as 
the knee is concerned. 
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TABLE I. ARTHROPLASTIES OF THE KNEE 

REPORTED IN THE LITERATURE* 
Good Good 
Re Re 

Author Case sults Author Case s.lts 
Alglave I ? Kirmisson : © 
Baer 28 15 Larroyenne e fa 
Campbell 55 406 Le Fort : © 
Ceballos 13 8 Lenormant ... 1 fair 
Brocq I I Leriche..... e 5 
Chevalier. .. 2 fair Lexer 79 Got 
Corachan. . I I MacAusland. . . I [ 
Cramer. 10 «66 MacCurdy.... i I 
De Courcy Mauclaire 9 2 

Wheeler 2 2 Mayo Clinic (sce 
Desmarest 2 2 Henderson) 
Delbet ie r ? Murphy..... 28 26 
Deutschlander . 2 4 Neff. . z 2 
Pel... i Olgivy. . 1 ot 
Dourante ze « Osgood 6 Oo 
von EKiselsberg . 2 32 Payr.. 25 17 
fuderlen. . . 2 2 Puig Serada. 3 © 
Franke 2 fair a 63 52 
Gretschel I I Rocher. . I oO 
von Hacker. 4 Oo Retn..... 2 2 
Henderson. . 18 8f Ryerson... 10 «6 
Hey Groves. 19 19 Schantz. 2 2 
Pamtz..... : «© Schepelmann. 2. fair 
Hoffa P Io Oo Schmertz 1 fair 
Hoffman...... 1 fair Stanischoff. 3 I 
Hubscher 1 fair Tavernier I I 
Ingebrigsten I I Tubby... 6 o 
Kukula Tuflier. . I I 

(Jira’sek) ... 13 10 Vedrene. I I 
Kirschner... .. Io Wieting. . 4 

site , Wilmann s 3s 

No attempt is made to Zaradnecky ; ; 
classify the cases from the : 
literature as fibrous or bony Total 460 
as so many authors fail to Albee. ........ 10 of 


state this point. The au- 
thor’s cases are all bony 
ankylosis. 

t +3 fair t 


In 1921, Ollier who had obtained very en- 
couraging results from experimental arthro- 
plasties on the knees of animals, hesitated to 
apply to human surgery what he had thus 
worked out, because of the consensus of 
opinion against such interference. But his 
own conviction in the matter is expressed by 
this question: ‘Is ankylosis in good position 
the last word in surgical art? Ought we ever 
to stop trying to attain on the knee what we 
obtain so routinely on the other joints: the 
shoulder, the wrist, the elbow?” 


47° 


+1 fair 


4-6 fair § 


INDICATIONS AND TECHNIQUE FOR 
ARTHROPLASTY 


Those who have had the widest experience 
and the greatest success with arthroplasty are 
unanimous in urging careful selection of 
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patients. In so doing, the following points 
should be considered: (1) the original cause 
of the ankylosis; (2) the position of ankylosis 
(flexion, extension, hyperextension); and (3) 
the condition of the patient—not merely the 
general physical resistance, but the psychic, 
social, and occupational factors. 

The original cause of ankylosis. Trauma, 
suppurative arthritis, gonorrhoea, tubercu- 
losis, osteoarthritis, and rheumatoid arthritis 
are the usual causes of ankylosis, arranged in 
order of suitability for arthroplasties. 

With regard to the advisability of operating 
upon a case of bony ankylosis due to tuber- 
culosis, there seems to be the greatest differ- 
ence of opinion. [I believe such joints should 
be approached with due conservatism but not 
pessimism. Putti, Lexer, and Henderson con- 
sider it a definite contra-indication.  Putti 
apparently bases his opinion entirely upon 
theory, as we have not been able to find a 
tuberculous case in his published series. 
Henderson has done an arthroplasty on two 
knees in which ankylosis was of tuberculous 
origin. Both of these were operated upon on 
a mistaken diagnosis. Neither gave a satis- 
factory result. Although he does not advise 
arthroplasty in tuberculosis of the knee, he 
has done successful arthroplasties on several 
cases of healed tuberculosis of the elbow joint. 
Murphy considered the prognosis unfavorable. 
Baer, Payr, and Hey Groves consider the 
prognosis good, if the cases are properly 
selected, and I subscribe to this opinion, one of 
my most brilliant results being in a case of 
old tuberculosis. 

Chevalier believes that in general, since 
there is no way of proving absolute cure of 
tuberculosis, it is better to leave such cases 
alone; but that since there are reported in the 
literature a certain number of good results 
arthroplasty ought not to be absolutely re- 
jected and is permissible in three instances: 
(1) In cases which have apparently been 
cured, if the patient insists on arthroplasty. 
(2) in cases which have apparently been 
healed for a long time and the knee is anky- 
losed in flexion. If on opening the joint, 4 
tuberculous focus or suspicious looking tissue 
is found, a resection can be done, and the 
patient will be as well off as before. If no 
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I ig. 9. 


Vig. 9. Active extension, Case 2, following arthroplasty. 
Fig. 10. Postoperative view, Case 2, showing go degrees 
of active flexion. 


lesion is found, arthroplasty will give the 
patient the chance of gaining mobility. (3) 
In cases in which arthrodesis has been pre 
viously performed. In such cases cure of the 
tuberculosis is most probable and when 
X-rays show that the ankylosed bone has 
sufficient dimensions to allow for arthroplasty, 
it seems most reasonable to attempt it, if the 
patient so desires. Payr has done this, and 
has tried to make up for the absence of the 
patella by special tendinous grafts. Although 
the results have not always been good, 
Chevalier finds them distinctly preferable to 
complete ankylosis. 

I am in complete accord with points 1 and 
3, but fail to see why ankylosis in flexion is a 
special indication for arthroplasty. 

In determining the operability of tubercu- 
lous cases, the surgeon finds that careful 
X-ray study in several planes and by stereo- 
scopic views serves as a very valuable and 
trustworthy adjutant; in fact X-ray technique 
has now been so perfected and reveals such 
excellent detail that if the surgeon makes the 
best of this opportunity in selecting cases and 
does not undertake arthroplasty until 4 or 5 
years after the last symptom has subsided, he 
is fairly safe. If in the X-ray there are evi- 
dences of rarefied pockets or cavity formation, 
or areas of extreme osteoporosis, the case is 
unfavorable; but if the bone structure appears 


Fig. to. Fig. 11. 


Fig. 11. Showing weight-bearing on new-formed joint, 
Case 2, and demonstrating lateral stability. 


fairly uniform, arthroplasty should be suc- 
cessful. 

It is needless to emphasize the fact that 
improvised tendinous grafts to take the place 
of the patella are certainly not as desirable 
as the retention of the patella at the arthro- 
desis operation for later utilization in arthro- 
plasty. 

For a long time in a large number of cases 
I have preserved the patella as a_ pedicle 
graft, mortised or brought it in contact with 
both tibia and femur to increase osteogenesis, 
and the results have been excellent so far as 
the arthrodesis was concerned. Now, since 
the new concept of preserving the patella for 
use in a future arthroplasty has appealed to 
me, if the patella is involved in the infection 
I remove only the small diseased portion, 
the remainder being allowed to remain in situ 
for future utilization. 

In Table II are listed the end-results in 24 
cases of arthroplasty on tuberculous knees 
which have been reported in the literature, 
and my case. which has already been described, 
and in which the result was excellent. I have 
also done an arthroplasty in several cases of 
healed tuberculosis of the hip, with good 
results. 

The position of ankylosis. xtreme flexion 
is unfavorable to arthroplasty because it 
makes the technique very difficult and 









Fig. 14. 
Weight-bearing on newly-formed joint, Case 3. 


Fig 12. Fig. 13. 


Fig. 12. 

ig. 13. Postoperative view, Case 3. Note extensive 
scars from the prolonged osteomyelitis which led to 
ankylosis. Also active flexion. 


necessitates extensive removal of bone and the 
sacrifice of that portion of the tibia and femur 
which has the largest diameter, thus tending 
to produce lateral instability. If the knee is 
markedly flexed, it is advisable to perform a 
preliminary supracondylar osteotomy. 

The condition of neighboring joints should 
also be considered. If both knees are anky- 
losed, arthroplasty on one is definitely in- 
dicated; or if the knee and hip on the same 
side are ankylosed, there should be slight 
reason for hesitation. 

To women the awkwardness of ankylosis is 
more annoying than to men, and in young 
women, ankylosis often proves a distinct 
handicap socially. For both men and women, 
the nature of their profession or occupation 
will often determine how essential mobility of 
the knee is to them. 

Five years ago I would have said that anky- 
losis in extension was best left alone, but in 
view of the constantly improving results from 
arthroplasty, I believe that the patient should 
be given the benefit of the latter unless there 
are definite contra-indications. 

Co-operation of the patient. In few operations 
is the absolute co-operation of the patient so 
essential as in arthroplasty of the knee. 
However perfectly the technique may be 
executed, a good functional result cannot be 
obtained unless the patient submits with 
patience, courage, and intelligence to the long 
postoperative treatment which is likely to be 
slightly painful in the first stages and is always 
tedious. It is wise to test the patient’s 
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Fig. 15. 
Figs. 14 and 15. Postoperative view, Case 3, showing 
active flexion, 1% years after operation. 
Fig. 16. Postoperative view, Case 3. 


Fig. 16, 


nervous stability by telling him this in ad- 
vance, and to let his reaction to such a state- 
ment be an indication for or against the 
operation. 

All persons of weak will, those of excessive 
nervous instability, and those who have a 
litigation interest in not getting better, such 
as certain compensation and accident cases, 
must be eliminated if the surgeon does not 
wish to risk unnecessary failures. 

Age and sex are not vital factors, although 
patients under 16 years are sometimes diffi- 
cult to manage after operation, and those over 
50 years have not the same degree of resist- 
ance. It has been stated by some authors 
that men are more favorable subjects than 
women, but this has not been my experience. 

Incision. ‘The incision should satisfy two 
conditions: (1) give free access to the most 
remote corners of the joint so that it may 
be meticulously modelled and bony débris 
cleaned out; and (2) preserve the juxta- 
articular elements, particularly the extensor 
apparatus above the knee, which is so impor- 
tant for future active mobility and stability. 

Three types of incision are to be considered: 
(1) the lateral incisions used by Murphy and 
Baer; (2) the U incision with concavity 
downward; and the inverted U incision with 
concavity upward. The Jaleral incisions 
avoid severance of the quadriceps, but do not 
afford free access to the joint, particularly to 
the popliteal space; are apt to lead to necrosis 
of the soft parts due to the trauma from 
difficult instrumental retraction, and because 








ee 





nece 
tinel 
terfe 


poin 
unde 
the | 
done 











ris 
fa- 
or 


nd 
ity 
ith 
ms 
10t 

to 
ysis 


use 











ALBEE: ARTHROPLASTY OF THE KNEE 321 


of the severing or traumatizing of the soft 
parts above the knee, may impair the extensor 
apparatus, which is so essential to motion. 
Murphy for a time abandoned this method for 
the U incision, but later returned to the lateral 
incisions. They are now rarely used, except 
by Baer. 

The inverted U incision advocated by 
several authors, including Putti, and popular 
in France, is also objectionable in that it 
severs the extensor apparatus lying above the 
joint, entails suture of these soft parts and 
the possibility of slow union, which will delay 
postoperative physiotherapy; and further, 
adhesions in this location will interfere with 
the free gliding of the extensor apparatus, 
which is as important as motion in the joint 
itself. 

The U incision with concavity upward is 
the incision of choice, since it affords free 
access to the joint and does not disturb the 
important extensor apparatus above it; and 
especially since the only objection to this in- 
cision can be removed by the simple dovetail 
osteoplastic method of turning upward the 
ligamentum patella, as employed by the 
author. 

Treatment of the quadriceps. In many in- 
stances that part of the knee joint which 
extends above and posterior to the quadriceps 
tendon has not been seriously diseased, and 
the quadriceps tendon and muscle are neither 
shortened nor adherent to the lower end of the 
femur. In this event the excursion of the ex- 
tensor apparatus is sufficiently intact so that 
no plastic work is necessary. In the event, 
however, of adhesions, scar tissue, or shorten- 
ing of the quadriceps tendon and muscle, 
they must be overcome by plastic methods, 
and lastly it may entail the implantation of 
an extensive fat and fascia graft between 
the quadriceps tendon and femur. 

If my method of approach is used, it is not 
necessary to lengthen the quadriceps rou- 
tinely, and I recommend against it as it in- 
terferes with the extensor apparatus. 

Treatment of the ligamentum patelle. This 
point has already been discussed in detail 
under “‘Author’s technique.” The cutting of 
the ligament and later the suturing of it, as 
done by some surgeons, has obvious serious 


TABLE II.—END-RESULTS OF ARTHROPLASTY 
ON BONY ANKYLOSED KNEES OF TUBER- 
CULOUS ORIGIN 


Author Case Results 

PRE io se enes 1 Excellent: go° active flexion; full 
active extension; lateral in- 
stability. 

Bs sienien a 1 Good: 55°. 


(6 on fibrous an- 
kylosis of tu- 
berculosis or- 


ere (20 to 75° motion.) 
Ceballos....... 2 1 good result. 
Delbet........ 1 1 fistula and re-ankylosis. Patient 

did not co-operate; failure. 

See 1 Improved. 
Po. ee 1 Good. 
Henderson..... 2 Unsatisfactory. 
Danas aes 1 Unsatisfactory. 
Hubscher...... 1 Patella mobile; 30° flexion. 
Ingebrigsten... 1 Good. 
Leriche........ 2 1 good. 


1 slight lateral mobility; some re- 
traction of quadriceps. 


eee 2 5° flexion. 
Excellent (80° to go° flexion). 
PO Saws ° 
Roth 2  1satisfactory. Can get on tramway. 
1—at end of 3 months, 60° passive 
flexion; 40° active. 
ee 2 1 after operation, good mobility; 
but genu valgum developed, 
which was treated by immobil- 
ization. When apparatus was 
removed, knee was re-ankylosed. 
1 failure—suppuration. 
{i Se ee 1 Failure. 
Wieting....... 3. Good. 
Total 24 11 good results. 


Campbell, Putti, and Lexer consider tuberculosis a 
definite contra-indication to arthroplasty. Murphy, an un- 
favorable factor, but not a contra-indication; Hender- 
son advises great conservatism. Payr and Baer consider 
healed tuberculous cases, properly selected, favorable. 
The author concurs with the latter opinion. 


disadvantages in that the union of tendon to 
tendon is at best slow and not always firm. 
If the tibial tuberosity is taken with the liga- 
ment, the means of fixing it in place after it 
has been reimplanted have usually involved 
the use of foreign bodies, such as nails or 
screws, which are ill advised. The author’s 
method of dovetail cabinet-maker’s fit, made 
possible by motor instruments, has already 
been described. This method requires no 
foreign bodies for fixation purposes, and in- 
sures early union. Although I worked out 
this method independently, I find, on review- 
ing the literature, that Kirschner proposed in 
1910 a similar method. The criticism has been 
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made in the literature that by Kirschner’s 
method the mortising may not be sufficiently 
accurate or firm, and a fracture or pulling 
away may occur during the postoperative 
treatment. With the use of the motor saw, drill, 
and gigli saw, this possibility is entirely elim- 
inated, for the work can be done quickly and 
easily, and the cabinet-maker’s dove-tailed 
fit assures firm attachment or union before 
postoperative treatment is begun. The 
method is strongly recommended, as_ being 
distinctly preferable to the alternative—sec- 
tioning the quadriceps. 

Freeing of the patella. With the chisel the 
patella is detached from the femur, the pro- 
cedures described in the literature varying 
with the type of skin incision: half from with- 
out and half from within, if two lateral in- 
cisions are used; from below upward if the U 
incision is used; and from above downward in 
Putti’s new procedure, the inverted U in- 
cision. Ceballos’ vertical hemisection of the 
patella and quadriceps is rather too com- 
plicated, as the instruments must be inserted 
through the breach in the quadriceps. I 
advocate turning the patella upward, because 
this does not traumatize the extensor appar- 
atus above the patella. 

Cleaning of the freed joint must be most 
painstaking, with removal of all fibrous ele- 
ments. In old bony ankyloses often no vestige 
of the menisci is found, nor of the crucial 
ligaments which have become absorbed in the 
ankylosis. The capsule presents itself as an 
indistinct and adherent mass. ‘The lateral 
ligaments may exist as cords or bands, very 
difficult to isolate. Very often they are short- 
ened, and if not sacrificed during the breaking 
up of the ankylosis, they limit the separation 
of the surfaces. Many authors, notably 
Ogilvy and Ceballos, recommend preserving 
them. Others, considering that they oppose 
thorough exploration, particularly of the pop- 
liteal space, resect them more or less com- 
pletely, if not entirely. Knowing the impor- 
tance of these ligaments as regards stability 
of the joint, one seems caught in a dilemma: 
either the ligaments must be sacrificed to 
make a complete exposure and to obviate the 
possibility of re-ankylosis with the risk that 
lateral mobility be taken; or, in order to 
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insure stability, the ligaments may be pre- 
served at any price, with the danger that 
condylar bony bridges or fibrous masses re- 
maining in the popliteal space may induce 
shortening and favor re-ankylosis. Payr 
chooses a medium course; he divides the 
ligaments after freeing them from all cicatri- 
cial tissue. ‘The anterior half is detached from 
the tibia; the posterior from the femur. Both 
are then turned toward their insertion and 
detached from the adjacent meniscus. 

I believe that it is not best to lay down any 
rule, but to conserve the ligaments whenever 
possible. If necessary, however, one should 
not hesitate to sacrifice them in order to get a 
good exposure, particularly as the concave and 
convex wedge-shaped modelling of the tibia 
and femur will practically insure stability. 
If the lateral approach is used, the lateral 
ligaments may undoubtedly interfere with 
adequate exposure, but with the U incision 
which I use, as do several other surgeons, 
they can usually be entirely preserved, and 
sufficient bone removed to allow free motion 
and adequate space to receive the graft 
implantation. 

Modelling the osseous surfaces. This is a 
very important stage of the operation. Most 
authors recommend imitating the normal 
joint contour so far as possible, at once sim- 
plifying and exaggerating it, and also taking 
care that the transverse diameter is not made 
too short, as this will interfere with stability. 
Payr makes a convex-concave modeling 1 
centimeter deep in the center, and from 2 to 
2.5 centimeters in front and in back. That is 
to say, the convex inferior extremity of the 
femur will have a smaller radius than the 
concave superior extremity of the tibia. He 
also hollows out a deep groove for the patella, 
so that its shoulder impinging on the edges of 
this assures lateral stability of the joint. 

I largely ignore the normal contour, and 
use the convex and concave wide V-shaped 
modelling already described, which has af- 
forded satisfactory mobility and lateral sta- 
bility in every case. 


Those who attempt to approximate the | 


contour of the normal joint use curved in- 
struments; but for the wedge-shaped modelling 
the ordinary broad osteotome is used. Inas- 
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much as this technique works along straight 
lines rather than complicated curved ones, it 
is simpler to execute. 

Various methods for securing lateral sta- 
bility are suggested in the literature: preser- 
vation of the maximum transverse diameter 
of the epiphyses; painstaking care to insure 
a perfect fit of the articular surfaces. If it is 
remembered that in the normal knee, con- 
gruence between the bony surfaces does not 
exist but is effected only by the fibrocarti- 
laginous menisces and that these have been 
destroyed or absorbed by the ankylosis or 
extirpated by the surgeon, we readily realize 
that itis necessary to establish between the 
bony surfaces themselves a most perfect fit. 
If an attempt to imitate the normal contour 
is made, the femoral condyle and the corre- 
sponding tibial surface should be modelled with 
the same gouge to assure a similar curve 
(Putti’s method). One tibial surface may be 
separated from the other by an anteropos- 
terior ridge, opposite which a deep groove is 
hollowed out between the condyles. To facili- 
tate gliding movements in the nearthrosis, it 
has been suggested that the anteroposterior 
diameter of the condyles be diminished and 
their posterior projection shortened, parti- 
cularly the condyles of the femur, which might 
form bone block to flexion. 

Whether the author’s wide V-shaped model- 
ling or the more complicated attempt to imi- 
tate the normal is used, accuracy of fit, and 
wide diameters are essential to success. Ar- 
throplasty is by no means an easy operation, 
and should be attempted only by those 
skilled in bone surgery. 

The patella, frequently hypertrophied and 
often to enormous proportions, must be re- 
duced, sometimes to one half its size. Its 
posterior surface is conformed like a donkey’s 
back. Cuneo believes that reduction in the 
size of the patella is a means of getting a cer- 
tain laxity of the patella-quadricipital ap- 
paratus. 

The material for inter position. The evolution 
of the material used for interposition is inter- 
esting —from the early use of foreign bodies to 
the present introduction of organic tissue, the 
most favored being free autogenous fascia 
lata and fat grafts. The inadvisability of using 
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foreign bodies was discovered when the tech- 
nique of arthroplasties in other joints was being 
developed. A variety of substances such as 
wood, gold, aluminum, iodoform gauze, par- 
affin, gummed taffeta, celluloid, silver, rubber 
and batiste had been employed. The harder 
materials became fragmented or displaced, 
the pliable ones wrinkled and folded, and all 
were a frequent source of infection. 

Then Murphy introduced the use of the 
pedicled flap of fascia and fat, and from this 
has gradually come the free fascia and fat 
flap taken from the thigh, either of the same 
or the opposite leg. In arthroplasty of the 
knee, the pedicled graft is many times not 
favorable material in that it may contain 
some scar tissue, or some of the old inflam- 
matory process. Also the pedicle produces 
unfavorable conditions whereit comes through 
the periphery of the joint. MacAusland rec- 
ommends taking the graft from the opposite 
leg, and I believe that the point is well taken 
in that it eliminates trauma to the soft tissues 
above the knee, the importance of which in 
function has already been emphasized. 

Baer uses the submucosa of the pig’s 
bladder, specially prepared, and known as 
Baer’s membrane. Whereas he has reported 
good results from this method in fibrous anky- 
losis, they are not good for bony ankylosis. 
Other surgeons who have tried the method 
report many failures. 

Allison and Brooks experimented with 
Cargyle’s membrane, free fascia from the 
fascia lata, pedunculated fascia flaps, chromi- 
cized pig’s bladder (Baer), and fascia im- 
pregnated with silver, to determine the 
possibility of the interposed substance healing 
in, the length of time it may persist, the 
amount of reaction it produces, and _ its 
efficiency as a factor in the restoration of an 
anatomical articulation. It was found that 
Cargyle’s membrane persisted between the 
opposed joint surfaces only for a few days, 
and did not prevent the adhesion of the 
opposed joint surfaces. Chromicized pig’s 
bladder persisted for a longer time, but the 
reaction of the surrounding tissues was of such 
intensity that even at the time the membrane 
was disintegrating there were adhesions be- 
tween the granulating surfaces. 
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Allison and Brooks recommend the use of 
silver impregnated fascia, since they found 
that this prevented the union of the denuded 
joint surfaces better than did free fascia, and 
did not cause any “marked local reaction.” 
But silver is a foreign body and will stimulate 
tissue reaction. Nature’s effort either to 
encapsulate it or to throw it off means over- 
production of tissue, which is exactly what is 
not desired. In arthroplasty there should be 
the least possible amount of tissue reaction. 
The inclusion of fat with the fascia, certainly 
the living autogenous fascia and fat graft, 
unimpregnated, stimulates less reaction than 
anything else possibly could; this is a funda- 
mental. 

Certain essentials must be met by the 
material of interposition, if the arthroplasty 
is to be satisfactory: (1) it must be resistant 
to puncture; (2) if possible, it should be of 
semi-fluid consistency and sufficiently thick 
at certain points to fill all the crevices in the 
new formed joint; (3) it must be pliable, so 
that it will adapt itself to the contours of the 
joint; (4) it must set up a minimum of tissue 
reaction, since such reaction is likely to de- 
velop into adhesions or excessive exudate 
with the possibility of establishing a sinus 
outward; (5) it should remain unabsorbed for 
30 to 40 days in order to limit osteogenesis; 
and (6) it must be sterile. 

In meeting these requirements the autog- 
enous fascia and fat graft stands out in a 
class by itself. The first two requirements are 
especially fulfilled by the combination of 
fascia lata and fat in that the dense, tough 
fascia lata resists puncture or penetration 
from bone pressure immediately following 
operation when the patient’s muscles go into 
involuntary spasm, and also later during 
postoperative physiotherapy. The fat, being 
semi-fluid, answers the second requirement, 
as fascia lata alone cannot do. It is for this 
reason that I firmly believe that fat should be 
included in the graft. 

Once the graft is in place, it is attached to 
the periosteum and to the adjacent structures 
by a continuous suture of No. 1 chromic cat- 
gut. 

Closure. The closure of the joint should be 
meticulous. Care should be taken to leave 
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the skin flap overlying interior work as thick 
as possible, continuous suture of No. 1 chromic 
catgut being used to close the subcutaneous 
tissues and continuous suture of No. 1 plain 
catgut for the skin, the object being to get 
immediate union and a sufficient thickness of 
tissue at the line of suture so that it will not 
break down following the operation. The 
tourniquet should be left on until the plaster 
cast has been applied from below up to it. 
This method of guarding against the forma- 
tion of hamatomata has already been dis- 
cussed under “Author’s technique.” 

Postoperative traction, weight-bearing and 
physiotherapy. Continuous traction on the 
new joint, and early voluntary movements are 
the essentials of after-treatment. As has al- 
ready been stated, the traction is continued 
for at least 114 months after the plaster is 
removed, and is maintained at nights after 
the patient begins to walk with crutches, but 
without weight-bearing. Weight-bearing is 
not permitted until at least 2 months after 
the operation. 

The first difficulty which the physiother- 


apist has to overcome is fear on the part of | 


the patient. The parts involved in the post- 
operative treatment are so extensive and the 
muscles so powerful that if these are in a state 
of spasm, the physiotherapist can make no 
progress. Obviously, every particle of fear 
must be allayed in order to relieve this spasm. 
Since the absolute confidence of the patient 
is the first step, gentleness must be used at 
first, but not too long, for unless rapid prog- 
ress is made adhesions may develop and 
seriously retard, if not impair, the end-result. 
For that reason consistent work co-ordinating 
the mental with the physical should be 
carried on daily, for the first 4 weeks at least. 
Patients are sent home from these treatments 
with the feeling that use is not going to pro- 
duce pain, but with instructions to give the 
joint perfect rest between treatments at first; 
to use hot applications, or sit in a hot tub 
soon after they get home. A little later they 


are taught how to do supplementary massage | 
at home between treatments; then to hang / 


the leg over the edge of the bed, and finally | 


to use it, but not to the extent of producing 
pain. 
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SECONDARY OPERATIONS 


If at the end of 3 to 6 months lateral 
mobility persists, Hey Groves recommends a 
second operation to reinforce lateral liga- 
ments. This has not been found necessary 
with the author’s technique, as in every case 
the joint has had most satisfactory lateral 
stability. But I have in several cases done 
secondary operations to sever restricting 
bands of fascia or scar tissue lateral to or 
above the patella which were limiting mo- 
bility, and the results have been excellent 
(Cases 2, 3, and 7). 

These operations have varied in degree 
from a short incision and the severance of a 
small band or two of fascia or connective 
tissue to an extensive operation where even 
the new-formed joint has been unintentionally 
entered, and extensive soft parts severed. 

We believe that this is a rather radical step 
that has not been practiced by other men, and 
personally I feel very enthusiastic about 
secondary operations to overcome tissue con- 
tractures interfering with motion. Case 2 
(M.K.) is a striking example of what may be 
accomplished by secondary operation. 


PLANNING ARTHRODESIS WITH VIEW TO 
FUTURE ARTHROPLASTY 

Arthroplastic operations on the knee are 
becoming so satisfactory and the prognosis 
so favorable that one should certainly plan 
arthrodeses so that a future arthroplasty 
for mobility may be done under as favorable 
conditions as possible. For whatever cause an 
arthrodesis may be undertaken, it is impor- 
tant that the patella be left im situ in the 
quadriceps tendon because of the possibility 
of future arthroplasty. 

Roentgenograms (Figs. 3 and 4) are shown 
of a typical case, illustrating the author’s 


to establish the best condition for a future 
arthroplasty. Case 3 (E.F.) is a striking ex- 
ample of the wisdom of such a procedure, as 
the patient returned several years later with 
an urgent request for arthroplasty. 


EVOLUTION OF NEARTHROSES 
If it is true that a knee which at the end of 


 3months has a mobility of 30 degrees will go 
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on increasing the degree of excursion: it is 
certain that an excised capsule re-forms, and 
with it ligamentous cords re-form at useful 
points, it must be emphasized that all these 
processes progress extremely slowly. The 
nearthrosis is formed in the midst of surround- 
ing tissues, just as the normal joint is formed 
in the mesenchyma of the embryo. If this 
genesis is slow in embryonic tissues, it is even 
slower in the completely evoluted tissues of 
the adult. Sudhoff had the opportunity to 
examine an elbow operated on 2 years before 
by Payr. He found histological phenomena 
showing that the articular tissues had not yet 
reached a stable, definite structure. 

Pain does not usually persist after the first 
series of postoperative treatment. Soon, the 
epiphyses, correctly modelled, become pain- 
less. 

The motor muscles gradually regain their 
ability to contract, even if they have been 
inactive for years. The reflexes re-appear. 
The different types of sensation—superficial 
and deep, baresthesia, and sensation of 
position—are at length re-established as in a 
normal knee. 

The nearthroses possess still another char- 
acteristic: once established—they are never 
the seat of effusion or of swelling. They seem 
to be resistant to all hamatogenous arthritic 
processes. One of Payr’s patients, a cavalry 
officer of the late war, fell from an aeroplane 
and his leg was immobilized for several 
months for an infected fracture of the femur 
on the side operated upon, yet the arthro- 
plastic knee retained all its mobility. 

The artificial joint created by the surgeon to 
relieve ankylosis is by no means a normal 
joint. It suffices that there is a joint which 
functions well. 


RADIOGRAPHIC APPEARANCE 


From the point of view of radiography, a 
knee which has been mobilized by arthro- 
plasty for some time has a strong resemblance 
to chronic arthritis; the surfaces are not 
exactly plane, nor is the interline exactly 
linear. Free bony formations are frequently 
observed in the cavity. However, proliferative 
phenomena are not always lacking. Their 
appearance, as in a case of Mauclaire in which 
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osteophytes arose on the borders of the 
interline, determined re-ankylosis. 


METROTHERAPY 


During the postoperative treatment, it is 
often encouraging to the patient to let him 
observe the progress of function by means of 
metrotherapy apparatus, described by Gilli- 
land and the author in 1920. Metrotherapy 
is a means of demonstrating to the patient 
just what effect treatment is producing. By 
means of accurate measurements of the am- 
plitude, strength, and rapidity of voluntary 
movement of the impaired joint, the patient 
is shown the nature and the rate of his re- 
covery. One of its greatest values lies in its 
psychologic effect on the man in interesting 
him in the progress of his own case. Even a 
small gain is most encouraging, and the 
patient is urged to try to beat his former 
records. These factors induce a maximum of 
voluntary effort and create a healthy interest 
in the mind of the patient. 


SUMMARY 


The prognosis for arthroplasty of the knee 
to relieve bony ankylosis has distinctly im- 
proved, owing to refinements of technique 
and a better understanding of the indications 
and selection of cases. The author presents 
certain original features, notably a wedge- 
shaped modelling of the joint which elimi- 
nates the danger of lateral stability and yet 
affords adequate mobility. Tuberculosis is not 
necessarily a contra-indication if the infection 
has been quiescent for a number of years. 
Such cases should be approached with con- 
servatism, but not with pessimism, and careful 
X-ray studies are helpful in making the final 
decision. In arthroplasty, the steps following 
operation are almost as important as the 
surgery. Without them, and without the full 
co-operation of the patient, a perfect surgical 
operation may be followed by a functional 
failure. Ten cases which were operated on by 
the author with good functional result are 
reported. 

Arthroplasty of the knee has, as yet, no 
standard technique. It is still an open chap- 


ter in joint surgery, and one which offers much 
promise. 
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Although the prognosis has definitely im- 
proved, the operation is by no means an easy 
one and should be attempted only by those 
skilled in bone-plastic surgery, and thoroughly 
familiar with the principles governing after- 
care. 

AUTHOR’S CASES 

Case 1. Mr. R. E., aged 15 years. The patient 
had a double mastoid with very virulent strepto- 
coccus infection, and dissection was made even as 
far forward as under the muscle planes of his face 
on one side. This was followed by a metastatic in- 
fection in the knee joint of a very severe suppurative 
type. Repeated aspirations were carried on, to no 
avail. In fact the septic process increased in viru- 
lence. Extensive drainage laterally on both sides 
was instituted, but still without control of the 
infection. 

An uncle was immunized with vaccines from the 
cultures made from the patient’s knee, and the 
patient was transfused from this uncle on two 
occasions with a very satisfactory result. The sup- 
puration of the knee gradually subsided and finally 
healed; but it left the joint completely ankylosed 
in extension, with bony union of tibia to femur and 
femur to patella. 

Arthroplasty, by means of the technique already 
described, was performed July 12, 1922. Dressings 
were removed August 30. September 3 the wound 
was entirely healed and the patient had 15 degrees 
of active flexion. X-ray pictures showed a satis- 
factory new-formed joint. Weights at night were 
continued, and no weight bearing permitted, but 
massage and graded exercises begun. October 21, 
motion was still increasing, and after a forcible 
manipulation under anesthesia to break and sever 
restricting bands, the progress was uneventful. 

At present there is 85 degrees of active flexion. 
Function is most satisfactory as shown by the fact 
that the patient has recently won a swimming race, 
and enjoys other athletic pursuits. 

CaAsE 2. Miss E. F., 17 years of age. At 17 
months, the patient fell from her chair, and the 
right knee became stiff following this accident. At 
the age of 12, she was brought to the author because 
of pain and stiffness in this knee, which had pre- 
viously been treated elsewhere by plaster cast and 
braces. 

X-ray examination revealed a tuberculous proc- 
ess with extensive destruction of the joint. Arthro- 
desis was performed by the author in October, 1920, 
with the knee in ro to 15 degrees of flexion. 

Following this operation, the patient and her 
parents made repeated and persistent requests for 
an operation to produce mobility, until in May, 
1924, much against his own desire and judgment, 
the author did an arthroplasty, and applied traction 
as described under technique. Except for a slight 
discharge from superficial structures, the recovery 
was uneventful and massage and exercises wert 





be 
aft 
pa 
| Cre 
ce] 
be 
un 
ane 
erc 
len 
tail 
late 
I 
deg 
mec 
sup 
ope 
rest 
she 
beli 
wou 
T 
19, 
eithe 
pate 
were 
unin 
disse 
bran 
Fat t 
on tl 
insid 
clefts 
The : 
Th 





that 
after 
tracti 














again 
time, 
patie: 
weigh 
is bea 

Cas 
had b 
pronor 
The w 
sulted 
fixed j 
perforr 
Recove 
Were b 
knee W 


' motion 


Alth 
still set 
vented 
lherefc 
Operatic 
fascia 1; 
estricti 








no 
iru- 
ides 

the 


the 
the 
two 
sup- 
ally 
sed 
and 


ady 
ings 
yund 
TeCS 
atis- 
were 

but 
r 2, 
cible 
sever 


xion. 
fact 
race, 


it 87 
1 the 
At 
cause 
pre- 

t and 


proc- 
rthro- 
1920, 


d her 
ts for 
May, 
‘ment, 
action 
slight 
sovery 
, were 








ALBEE: ARTHROPLASTY OF THE KNEE 327 


begun, traction being continued until 2 months 
after operation. In the latter part of August, the 
patient had slight motion, and this consistently in- 
creased until in December the result was good, ex- 
cept for some limitation of motion which seemed to 
be due to adhesions. 

In February, 1925, the knee was manipulated 
under gas to break up adhesions around the patella; 
and this manipulation was repeated in May. Ex- 
ercises and massage were continued until the excel- 
lent result shown in Figures 9, to, and 11 was ob- 
tained. From the beginning there had been no 
lateral instability. 

In September, 1927, the patient who had had 8c 
degrees of active flexion for some time, happened to 
meet another of my patients who had a slightly 
superior result, and she requested a secondary 
operation. As she expressed it, she felt some 
restriction at the inner aspect of the joint which 
she was not conscious of on the outer aspect; and 
believed if this restriction could be overcome, she 
would have a “perfect result.” 

This secondary operation was done September 
19, 1927, and consisted of parallel skin incisions on 
either side of the quadriceps tendon just above the 
patella, and severance of all soft structures which 
were restricting flexion. The new-formed joint was 
unintentionally entered at the outer incision, but by 
dissecting up the new-formed capsule or joint mem- 
brane, it was possible to secure a favorable closure. 
Fat tissue was dissected away from beneath the skin 
on the outer side of the outer incision and on the 
inside of the inner incision, and drawn into the 
clefts made while the leg was in extreme flexion. 
The skin was closed in the usual manner. 

The knee was put up in flexion of 110 degrees and 
that position maintained in plaster for one week, 
after which the cast was removed and 15 pounds of 
traction applied to bring the leg into full extension 
again. Massage and exercises were begun at this 
time, but traction at night continued. Later the 
patient was allowed to walk with crutches without 
weight-bearing. At the present writing the patient 
is bearing weight, walking without cane or crutch. 

CasE 3. Miss M. K., 18 years of age. Patient 
had bony ankylosis of the right knee following a 
pronounced osteomyelitis of 3 years’ duration. 
The wound healed for 2 months when patient con- 
sulted author in December, 1925. The knee was 
fixed in 10 degrees of flexion. Arthroplasty was 
performed December 15, 1925, and traction applied. 
Recovery was uneventful. Massage and exercises 
were begun February 8, 1926. March 19, 1926, the 
knee was manipulated under gas to a right angle of 


/ motion. This was repeated in August. 


Although mobility constantly increased, there 
still seemed to be constricting bands which pre- 
vented the patient from getting complete mobility. 
therefore on January 19, 1927, a secondary open 
operation was performed, and all soft parts and 
fascia lateral to the quadriceps tendon which were 
estricting flexion were severed. The knee was put 


up in plaster in 120 degrees of flexion for one week. 
The plaster was then removed and to pounds of 
traction was applied to straighten the limb. Later 
massage and exercises were begun, and gradually 
weight-bearing permitted. 

In November, 1927, the result was excellent; 
active extension was practically normal, there was 
active flexion of 95 degrees, and no lateral insta- 
bility (Figures 12 to 16). 

Case 4. Mrs. D. L., 33 years of age. In July, 
1920, after recovery from typhoid, the patient fell 
and injured her right knee. A cast was applied for 
3'4 months, and when the cast was removed, there 
was complete bony ankylosis. The patient insisted 
on arthroplasty, which was performed March 209, 
1921. When last seen, the progress was very satis- 
factory, but we are unable to determine the ulti- 
mate result as a follow-up letter was returned. 

Case 5. Mr. D. H., 43 years of age. This is a case 


of arthroplasty. The right knee was injured 
in an automobile accident, and was put up in a 
cast for 4 weeks. Eight weeks after the accident, 


open drainage of the joint was instituted and a cast 
applied in a right angle of flexion, for 12 days. The 
patient consulted the author one year after the 
accident on account of bony ankylosis in full exten- 
sion. Arthroplasty was performed in February, 
1925. 

A letter from the patient October 31, 1927 reads: 
“T have more than a right angle of flexion, and the 
extension is about normal. There is nothing in my 
walk to indicate there ever was anything wrong. I 
ride horseback, play tennis, and in every other way 
lead a normal physical life.’ 

CasE 6. Mr. J. W. C., 36 years of age, was in- 
jured in an automobile accident and subsequently 
had a pyemic infection of the knee joint. Three 
open operations had been performed, resulting in 
complete bony ankylosis in 15 to 20 degrees of 
flexion. 

The patient consulted the author August 24, 
1926, and arthroplasty was performed September 
30. The end-result was satisfactory: active exten- 
sion was practically normal, active flexion to 85 
degrees, and there was no lateral instability. 

CasE 7. Miss A. M., 23 years of age. An acute 
osteomyelitis of the left tibia with metastatic in- 
fection to hip, knee, and ankle, lead to complete 
bony ankylosis of the hip and knee and partial or 
fibrous ankylosis of the ankle. The knee was anky- 
losed in from 50 to 20 degrees flexion. 

When the patient consulted the author, the anky- 
losis had existed for 3 years. Arthroplasty was per- 
formed February 11, 1926, and traction was im- 
mediately applied. Postoperative treatment as 
described was carried out. Manipulation under 
gas was carried out April 17, 1926 to increase the 
range of motion. June 7, 1926, a secondary opera- 
tion was performed to sever a band of fascia which 
was restricting motion. The patient now has 80 
degrees of active flexion, normal active extension, 
and lateral stability. 
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This case, as well as Cases 1 and 3, illus- 
trates the possibilities of secondary operation. 


CasE 8. Miss H. S., 24 years of age. The left 
knee was badly cut and bruised in an automobile 
accident, with subsequent suppurative arthritis, 
which resulted in complete bony ankylosis in 20 
degrees of flexion. The patient had been strongly 
advised against arthroplasty by a well known 
orthopedic surgeon. She consulted the author 15 
months after the accident, and as there seemed to 
be no contra-indications, and the patient fully 
realized the seriousness of the operation, and desired 
it for both social and professional reasons, arthro- 
plasty was performed at once, September 8, 1927. 
At the time of writing, December 1, there is 75 
degrees of active flexion and motion is still increas- 
ing very satisfactorily. 

Case 9. Mr. A. K., aged 23 years. Following an 
attack of gonorrhoea 4 years previously, complete 
bony ankylosis of the patella to the condyles of the 
femur developed. The knee had been treated with 
baking and massage. At the time of the author’s 
examination, the knee was fixed in 10 to 15 degrees 
of flexion, and was painful on excessive weight- 
bearing. In January, 1924, arthroplasty of the pa- 
tella was performed. The operation did not follow 
the technique described for the other cases, but con- 
sisted of the chiselling up of the patella from the 
condyles in the usual manner, and the implantation 
of a graft of fascia lata and fat. The end-result was 
good. 

CasE 10. Mrs. C. L., 48 years of age. An infec- 
tion following an injury in an automobile accident 
led to complete bony ankylosis of the right knee, in 
15 degrees of flexion. Open drainage had been 
instituted 9 days after the accident. The patient 
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consulted the author one year after the accident, 
and arthroplasty was performed November 6, 
1926, by the technique described. The result in 
this case is not as striking as in the others reported, 
but the patient gets about satisfactorily. She has 
60 degrees of active flexion, adequate active exten- 
sion, and no lateral instability. 
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UTOTRANSPLANTATION of  endo- 
A peer in the ordinary laboratory 
animals lends itself to many interesting 
and instructive problems as applied to the 
human female. Interpretation of some of the 
results are, however, more difficult because of 
differences in the cyclic changes of oestrus 
and menstruation as well as in the structure 
of the endometrium itself. Many investiga- 
tions have shown the comparative ease with 
which endometrial tissue will ‘take’? when 
transplanted to distant points in the ab- 
dominal cavity. 

Following the advancement of the now 
widely accepted transplantation theory of 
Sampson (10), his co-worker Jacobson (6) 
reported the production of epithelium-lined 
cysts by autotransplantation of bits of endo- 
metrium into different places in the pelvis 
and abdominal cavity of rabbits. Later Jacob- 
son (7) repeated this work using monkeys. 
{n this series the survival of the implant was 
not quite so constant, but the bleeding which 
occurred in at least one of these endometrium- 
like cysts seemed to be very much like that 
occurring in similar growths in women. 

Several years before Jacobson’s work, 
Stilling (11), also working with rabbits, was 
able consistently to implant pieces of vagina, 
uterus, and endometrium into the spleen and 
produce cysts of various sizes which were lined 
with ciliated columnar epithelium. ‘These 
cysts contained secretion under tension, yet 
the epithelium often piled up in papillary 
outgrowths. The wall of these cysts would also 
regenerate, after a piece had been removed 
for section. 

Hesselberg, Kerwin, and Loeb (5) trans- 
planted kidney, thyroid, uterus, and endome- 
trium in guinea pigs. They found that, about 
3 days after implantation, regeneration of the 
cells, which had become necrotic since re- 
moval, began, and at 5 days a firm attachment 
to the host had occurred. This attached 
tissue formed cysts with a retention of the 


uterine epithelium but little of the uterine 
musculature. Mitotic figures were much 
more common in the uterine epithelial cells 
than in the kidney and thyroid tissue, indi- 
cating that the epithelium of the endome- 
trium was more responsive to proliferative 
stimuli. 

The experimental work of Bykow (1), in 
which he transplanted the entire uterus of 
young dogs to the omentum, would also in- 
dicate that the endometrium has greater 
tendencies of proliferation than the uterine 
muscle or its supporting connective tissue. 
In the 4 animals which he used in this work, 
the transplanted uterus showed a develop- 
ment into the adult type of cell, but only the 
endometrium exposed by amputation revealed 
a tendency to active proliferation. 

O’ Keefe and Crossen (g) report 5 successful 
implantations in a series of 10 dogs. All of 
these implants were transferred to the region 
of the appendix, except one, which was intro- 
duced into the ovary. The most character- 
istic finding in this group seemed to be the 
dense adhesions formed about the implanta- 
tion site. This is also a constant finding in 
the ectopic endometrial growths in women. 

Much discussion has arisen concerning the 
advisability of castration in the treatment of 
advanced human endometriosis. ‘The work 
of Katz and Szenes (8) would indicate that 
the proliferation of epithelium and cyst forma- 
tion, at least in these transplanted bits of 
endometrium, is dependent on ovarian func- 
tion. It occurred to us that further observa- 
tions might be made, if we could implant 
pieces of endometrium in a location where 
the changes from day to day could be ob- 
served. The anterior chamber of the eye 
seemed to fill most of these requirements, viz., 
visibility, circulation, fixation, and the ease 
with which the implant could be recovered 
for microscopic study. Not only is the vascu- 
larization of the eye sufficient, but just as 
soon as the tissue is slipped beneath the 
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Vig. 1. Showing extrusion of the implant, a, through 
the separated ends of the cornea, b. The attachment of the 
implant to the iris, c, shows well formed uterine glands, d. 


cornea, it is bathed in a circulating fluid that 
should maintain vitality and promote growth. 


METHOD 

In this experiment 25 rabbits were used. 
Under ether anwsthesia, the abdomen was 
opened by a midline incision. Small portions 
or all of the uteri were removed, placed in 
warm normal salt solution, and as soon as 
possible small pieces were implanted in the 
anterior chamber of each eye. Small bits of 
testicular tissue were implanted in the eyes 
of 4 of these rabbits for a comparative check 
on growth and reaction. With a little practice 
we found that we could readily insert pieces 
up to the size of a split pea. After the ab- 
domen was closed a small piece of tissue was 
implanted in the abdominal incision of each 
animal. 

The eyes were first prepared by clipping 
the lid-hair short with ordinary finger nail 
scissors. A drop of mercurochrome dropped 
into each eye furnished enough fluid for the 
easy handling of the implant. With the eye 
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ae tee 
Kig. 2. ‘ne cystic spaces, b, are well shown lying on and 
in the substances of the iris. 


fixed and slightly rotated, an incision was 
made through the cornea at the limbus, with 
an ordinary cataract knife. Sufficient fluid 
usually escaped so that the intra-ocular ten- 
sion was decreased enough to allow the im- 
plant to be easily inserted into the anterior 
chamber on the end of a blunt eye spatula. 
In the beginning we closed the lids by a single 
interrupted suture for the first 48 hours, but 
later better results were obtained by leaving 
the eye open without any form of dressing. 
RESULTS 

No attempt will be made to describe the 
progress of growth or microscopic findings in 
the separate animals except those that showed 
unusual conditions. We shall try to give a 
composite picture of the course of growth, 
gross and microscopic pathology of this group 
of specimens, and the conclusions we draw 
from them. 

A successful “take” was obtained in 44 of 
the 50 eyes. The eyes were either enucleated 
separately, or when the last one was to be 
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Fig. 3. The ciliated columnar epithelium, a, can be seen 
spreading outward over the anterior surface of the iris, 
b, and extending on to the posterior surface of the cornea, c. 


removed, the animal was killed with ether, and 
an autopsy performed. The eyes were fixed 
in Zenker’s solution and sectioned in celloidin. 
The time of removal varied from 2 to 14 
months. 

In from 12 to 24 hours after the tissue was 
implanted in the anterior chamber, the eye 
showed a marked reaction as from a foreign 
body. There was a profuse secretion. The 
conjunctiva was congested and photophobia 
seemed to be present. A marked congestion 
of all the vessels at the limbus took place. In 
about half the eyes the fluid of the anterior 
chamber became somewhat turbid. Usually 
this acute reaction had subsided by the sixth 
or eighth day. Definite dilated blood vessels 
could now be seen centering about and enter- 
ing into the substance of the implant. 

During the next 2 or 3 weeks there was a 
gradually increasing keratoconus and glau- 
coma in about go per cent of all the eyes con- 
taining uterine tissue. This keratoconus 
sometimes reached surprising proportions. 
In a few of the eyes the intra-ocular pressure 
became so pronounced that the cornea broke 
down at its apex, ulcerated, and the eye had 
to be enucleated to prevent infection. In one 
case (Fig. 1) the implant with the iris attached 
was forced through the break in the cornea. 
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big. 4. (left) The invading glands, a, are shown here 
quite definitely deep in the stroma of the iris, b. 
_ Fig. 5. Epithelial lined glands, a, in this section appear 
in the substance of the cornea, b. 


During the next 4 weeks changes were 
noted which we were able to interpret only 
after some of the eyes had been sectioned. 
The most common finding was the appear- 
ance of cystic spaces varying from pinhead 
size to about 5 millimeters in diameter. The 
microscopic structure of these epithelium- 
lined cysts is well illustrated in Figure 2. 
These cystic collections did not seem to in- 
crease in size or cause any abnormal reaction. 

Less frequently we noticed a patchy deep- 
ening of the pigmentation of the iris. These 
thickened, darkened areas spread from the 
base of the implant outward in irregular 
patterns. Microscopically, these areas seemed 
to correspond with the active layer of epi- 
thelial cells which had covered over the 
anterior surface of the iris from the pupil to 
the angle with the cornea (Fig. 3). ‘This 
epithelium was directly continuous with, and 
similar to, that covering and contained in the 
glands of the transplant. In those portions 
nearest the implant, it was high columnar 
and ciliated. At the periphery, the cells were 
more often cuboidal. In many places, bud- 
ding or bleb formation was present, as if 
cilia were being formed. 

Many times this epithelium seemed to have 
a tendency toward the formation of glandular 
structures resembling the original endome- 
trial glands. Most often this occurred on the 
anterior surface of the iris. In only a few 
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I: ig. 6. 

Fig. 6. Gland-like inclusions of columnar epithelium, a, 
appear here at the angle of the iris, 6, with the cornea, c. 
Fig. 7. The anterior chamber is almost filled here with 
typical uterine tissue. The dilated tortuous glands, a, and 


instances did these gland-like structures appear 
to be invading the stroma of the iris (Figs. 
2 and 4). ‘That these were probably not in- 
vaginations of the epithelium following irregu- 
larities of the surface of the iris, seemed to be 
indicated by the beginning of the formation 
of like spaces in the smooth under surface 
of the cornea (Fig. 5). Quite frequently gland- 
like mechanisms were present in the angle of 
the anterior chamber (Fig. 6). However, 
these were most probably formed by the 
attachment of the iris to the under surface 
of the cornea. 

Fischer (4) and Ebeling (3) have shown 
experimentally in tissue culture that epithe- 
lium has the ability to form a delicate con- 
tinuous layer over the surface of artificial 
media. They were also able to demonstrate 
that epithelial cells have the property of 
assuming tubular arrangements which re- 
semble glands. 

In human endometriosis the question al- 
ways confronts us as to the origin of the 
stroma which is found surrounding the islands 
of ectopic endometrial glands. It would seem 
that since the stroma of the endometrium is 
vital, embryonic connective tissue, its rate 
of growth or at least its proliferative tenden- 
cies would be greater than that of epithelial 
cells under the same conditions. In tissue 
culture Carrel (2) has shown that under given 
surroundings, fibroblasts proliferate much 


more rapidly and eventually will even stop 


Fig. 7. 





lig. 8. 


the decidua, b, resemble quite closely the decidua of preg- 
nancy. 

Fig. 8. High power of endometrial stroma in implant 
of the eye of pregnant rabbit. 


the growth of epithelial cells when grown in 
mixed culture. We were not able to identify 
any proliferative tendency of the endometrial 
stroma or uterine musculature in any of these 
specimens, although relatively large amounts 
of both were contained in all of these im- 
plants. It certainly would not seem that the 
stromal cells are a response to the ectopic 
presence of misplaced epithelial cells, or that 
the stromal cells themselves have sufficient 
proliferative tendency to follow along with 
the outward extension of the epithelium. 

In 2 of these rabbits that became pregnant 
subsequently to the implantation, we ob- 
served changes in the ectopic tissue which 
resemble those found in a section of the 
decidua vera (Figs. 7 and 8). There seems 
to be a definite swelling and oedema of the 
stromal cells. The glands are more tortuous, 
elongated and abundant. 

The fact that the epithelium-lined cysts 
mentioned did not increase in size would in- 
dicate a lack of secretory activity on the part 
of the epithelium. On the other hand, the 
uniform increase in the intra-ocular pressure 
with the resultant keratoconus would suggest 
the possibility of secretory activity. Inter- 
ference with equalization of pressure through 
the canal of Schlemm by means of the spread- 
ing epithelium may be the more simple ex- 
planation, and, if so, might offer material for 
study in the production of experimental 
glaucoma. Very definite microscopic evidence 
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Fig. 9. 


of secretory activity is present in the epithe- 
lium of the endometrial glands; in fact under 
high magnification, many of the glands showed 
stained coagulated secretion issuing from the 
tips of the epithelial cells (Fig. 9). 

The eyes in which testicular tissue was 
implanted, showed the same acute primary 
reaction as did those containing uterine 
tissue. After this reaction had_ subsided, 
however, no further changes were observed. 
When the implant encroached upon the 
pupil, vision, of course, was decreased or lost. 
Increased intra-ocular pressure and epithelial 
proliferation or cyst formation did not occur, 
in spite of the fact that some of the peritoneal 
epithelium was included with the testicular 
tissue (Fig. 10). 

Sections taken from the implanted area 
in the abdominal wall revealed a possible 
survival of tissue in only 2 animals. Cell 
necrosis in this area is so well advanced that 
identification of cell type is difficult, but it 
seems to be the epithelial cells that have 
survived (Fig. 11). 

CONCLUSIONS 

1. The epithelium of the endometrium in 
rabbits has a marked tendency to proliferate. 

2. This proliferated epithelium tends to 
retain its secretory ability and reproduces 
gland-like spaces and cystic cavities. 

3. The ability to invade other tissue is not 


Fig. 10. 
Fig. 9. Due to the necessity of cutting the eye sections rather thick it is difficult to demonstrate the secretory activity 
of the epithelium, a, Faint outlines of the secretion and blebs can be seen at b. 

Fig. to. Implant, a, is composed of testicular tissue which has undergone regressive changes. The peritoneal cover- 
ing at b does not show any tendency to proliferate. 


Fig. 11. Section taken from implant in anterior abdominal wall. Does not show any definite endometrial structure. 
Som: of the cell débris seems to be of epithelial origin. 


Vig. 11. 


so marked as its tendency to proliferate but 
seems to be quite definite. 

4. [Ectopic endometrial epithelium did not 
tend to produce a connective tissue reaction 
in these transplantations. 


5. Endometrium transplanted to the eye 
of rabbits will undergo the same decidual 
reaction as takes place in pregnant uterus. 

6. ‘Transplanted endometrial stroma and 
uterine musculature remain viable for long 
periods of time without showing any tendency 
toward further growth. 

7. Testicular or peritoneal epithelium did 
not show a similar ability to proliferate or 
invade. 

8. The abdominal wall does not seem to 
favor the survival of implanted endometrial 
tissue in rabbits. 
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ADULT HUMAN 


ENDOMETRIUM IN 


TISSUE CULTURE! 


By HERBERT F. TRAUT, M.D., BALTIMORE, MARYLAND 


From the Gynecological Department of the Johns Hopkins Hospital and University. 


UR knowledge of the functions and 
inter-relation of the female genital 
organs has been gained largely by clin- 
ical observation and by the use of pathological 
and physiological methods of study. Practi- 
cally all our ideas concerning the relation of 
the ovary to the menstrual cycle have been 
gathered by use of the older histological 
methods, together with seemingly logical 
deductions from animal experimentation. By 
these means a large number of generalizations 
have been made possible, but we are still much 
in doubt as to the actual mechanisms by which 
the cyclical changes are produced, such as we 
see going on in the endometrium, ovary, and 
other organs during the intermenstrual period. 
Our ideas bearing upon the relation of the 
ovary to the changes which occur in the endo- 
metrium during the menstrual cycle are 
founded pretty largely upon the synchronous 
appearance of the graafian follicle followed by 
the corpus luteum and a seemingly consistent 
change in the endometrium, together with 
observations of what occurs in the absence of 
ovarian changes, absence of ovaries, or sup- 
pression of their activity. Accurate informa- 
tion concerning the details of these changes 
has been withheld principally for the reason 
that, thus far, no method has sufficed for the 
close inspection of the various tissues con- 
cerned during the change, and no method has 
allowed the isolation of the many complicat- 
ing factors of importance. Realizing this, and 
casting about for a new method of approach, 
it was thought important to determine 
whether or not the tissue culture technique 
with its opportunities for observation and 
control could be applied to the problem. 
Thus far the method of tissue culture has 
been confined almost entirely to the study of 
embryonic tissues because these are far more 
easily and satisfactorily grown. Adult tissues 
of any origin are more difficult of continuous 
cultivation than are those from young or 
embryonic organisms for the reason, appar- 
ently, that embryonic celis possess greater 


ability to cause synthesis of protoplasm from 
the various types of media that have thus far 
been developed. But despite this fact, it was 
hoped that if a method could be devised 
whereby adult human endometrial and ova- 
rian cells could be cultured, the facilities 
would be at hand which would overcome, to 
a certain extent, the difficulties that have 
hindered the accumulation of more detailed 
and specific information in this field. It would 
be valuable, because the tissues could be 
watched continuously from hour to hour, 
through all their changes, and each experiment 
could be adequately controlled. It would also 
provide the possibility of varying the forces at 
work, or of altering them completely. 

Such a technique has been devised and 
human endometrium has been grown success- 
fully after many fruitless attempts, for as long 
as 20 days in vilro. Its principal features are 
identical with, or are modifications of, the 
technique which has been developed by 
Carrel (2, 3). 

TECHNIQUE 

The endometrial tissues were secured from 
the uterine cavity of uteri freshly received 
from the operating room. While still warm 
and sterile, the uterus was opened and a small 
portion of endometrium was removed and 
placed in warm, sterile Ringer’s solution. At 
the same time blocks were also cut from the 
endometrium for microscopical preparations. 
These sections gave information concerning 
the stage of the menstrual cycle, and the 
presence or absence of infection. 

The sterile endometrium was carefully 
washed in several changes of Ringer’s solution 
to free it of all possible traces of blood. This 
step is quite important as was found by expe- 
rience, for traces of blood serum are very 
inhibitory to the growth of adult cells. The 
tissue was cut into very small fragments. 
These were transplanted into a medium com- 
posed of two parts; one part was solid and 
formed from a fibrinogen suspension and 


! Read before the Medical and Chirurgical Faculty of Maryland, April 27, 1927. 
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lig. 1. The composite growth curve of 15 cultures of 
stroma cells of human endometrium. There is a latent 
period of 2 days in which little growth occurs. The rate of 
growth is approximately one half that of embryonic fibro- 
blasts in the same media. 


dilute embryonic extract containing a trace of 
sodium linoleate to prevent digestion of the 
clot; the other part was fluid and was com- 
posed of tyrode solution. The fibrinogen sus- 
pension was introduced first, being diluted 
with an equal volume of tyrode solution, so 
that the whole volume was 1 cubic centimeter. 
Tyrode solution, 0.5 cubic centimeter, con- 
taining a trace of sodium linoleate, and 0.5 
cubic centimeter of dilute embryonic extract 
were then added. The fragments of endo- 
metrium were then carefully placed in the 
medium, equidistant from one another, before 
coagulation took place. The medium was 
then allowed to solidify and 1 cubic centimeter 
of tyrode solution was added. Before the im- 
plantation of the tissue was done, the medium 
was carefully tested to determine the hydro- 
gen ion concentration, and the necessary 
modification made. The hydrogen ion con- 
centration was maintained at approximately 
7.2. The fluid medium was changed every day 
and replaced by fresh tyrode solution. The 
use of fibrinogen suspension as the source of 
the clot was adopted when it was found that 
the small traces of serum remaining in the 
clots formed from plasma was inhibitory, even 
after repeated washings. 

The rate of growth of the cultures was 
measured each 48 hours. They were placed in 
a projectoscope which cast a shadow of 
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Fig. 2. The edge of a culture of endometrial stroma 
cells. The culture is 14 days old. This culture was grown 
in a medium in which corpus luteum extract was substi 
tuted for embryonic tissue extract. 


known magnification, the shadow was out- 
lined, its area measured by means of a plani- 
meter, and the area computed and charted. 
The areas were plotted from day to day, so 
that a growth curve for the various cultures 
was kept. In this way it was possible to ascer- 
tain with a good deal of accuracy the average 
rate of growth of the endometrial cells in the 
media used. This was found to be about half 
as fast as that of embryonic cells in the same 
media. 


DESCRIPTION OF THE ENDOMETRIAL 
CULTURES 

During the first 2 days following transplan- 
tation, the explant increased only slightly in 
size. The following 2 days, there was an 
increased rate of growth roughly twice that 
of the preceding period. Subsequently, the 
rate of growth remained about the same, 
there being an almost uniform increase in size. 
Accidents such as infection or liquefaction of 
the clot, of course, stopped growth or slowed 
it, and such cultures were discarded. Figure 1 
is a composite chart of 15 cultures and demon- 
strates graphically the rate of growth of the 
tissue. 

At various stages cultures were fixed, 
stained, and mounted for microscopic study. 
It was found that the growth occurred almost 
wholly from the stromal or connective tissue 
portions of the explant. The epithelial cells 











A pure culture of endometrial epithelium, 11 days 


ig. 3. 
old. There is no tendency toward gland formation. Thus 
far differentiation into a glandular pattern has not occurred 
in any of the cultures. 


apparently had such a long latent period that 
they were overgrown by the stroma cells. 
This gave an almost pure strain of connective- 
tissue cells on the periphery of the cultures, 
and by carefully sectioning a culture so as to 
obtain only the peripheral cells we were able 
to obtain pure strains of stroma cells. Figure 2 
is a culture grown from such an explant. Fig- 
ure 3 is a high power photomicrograph of an 
almost pure culture of epithelial cells obtained 
in a similar manner from a culture in which 
the stroma was scant and in which the epithe- 
lium survived and grew luxuriantly. 


EXPERIMENT 


Being possessed of a pure culture of stroma 
cells which was growing at a known rate of 
growth in a media of known composition, viz., 
serum free, fibrin clot, embryonic extract and 
tyrode solution, it seemed desirable to deter- 
mine if possible what effect follicular fluid and 
an extract of corpus luteum cells would have 
on such a culture, if used to replace the embry- 
onic extract. 

Follicular fluid was obtained from unrup- 
tured graafian follicles. These were found in 
freshly removed human ovaries from the 
operating room. 

In a similar manner corpora lutea were 
obtained and an extract of the cells made in 
a manner exactly similar to that used for the 
preparation of the embryo extract. That is, 
the corpora lutea were carefully dissected out 
of the ovary, cut into small fragments and 
washed in numerous changes of sterile 
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Ringer’s solution. The fragments were placed 
in a sterile Latapie apparatus, crushed, mixed 
with an equal volume of Ringer’s solution 
and frozen and thawed twice to rupture the 
cells. Again an equal volume of Ringer’s 
solution was added, the mixture placed in 
centrifuge tubes, centrifugalized for 10 min- 
utes and the supernatant fluid decanted. ‘This 
constituted the corpus luteum extract used in 
the experiments. 

An experiment consisted of three groups of 
15 cultures each. All three groups had similar 
media with the exception that A had embry- 
onic tissue juice, B had follicular fluid replac- 
ing the embryonic tissue juice, and C had the 
corpus luteum extract replacing the embryonic 
extract, all in similar volume. 

The cultures in B group survived 6 or 8 days 
with slight cell migration, but no real growth. 
Repeated experiments with greater volumes of 
the follicular fluid gave the same result. 

The result was quite different in group C, in 
which the corpus luteum extract was used in 
place of the embryonic extract. Here there 
was a most luxuriant and rapid growth of the 
cells, equaling and in some instances exceeding 
the rate of growth in the cultures containing 
the embryonic extract. Controls consisting of 
cultures in which ovarian stroma cell extract 
was used were not made. ‘This was not con- 
sidered necessary in the light of Drew’s work 
(5), in which he found that adult cells did not 
grow in the absence of embryonic extract or 
in the absence of autolytic products which he 
thought were formed in the explant itself after 
several days of incubation. Obviously, these 
experiments should be repeated with the 
ovarian stroma cells as controls to eliminate a 
possible source of misconception. 

Figure 5 gives in the form of a graph the 
relative rates of growth in the three types of 
cultures. It will be seen at once that, in this 
series of experiments, 15 cultures to the group, 
45 to the experiment, in the corpus luteum 
extract as made, there are substances analo- 
gous to those contained in embryonic extract. 
That is, there are substances present which 
enable the cells to metabolize some portion of 
the culture media into protoplasm, and to 
reproduce themselves. That these are not the 
autolytic substances described by Drew 
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Fig. 5. A graph representing the composite growth 
curves of 3 series of cultures. [Each series consisted of 15 
cultures. They were similar except that A, contained em- 
bryonic tissue extract; B, contained follicular fluid; C, con- 
tained corpus luteum extract. 


seems certain, as the extract was used fresh 
and was kept in an ice box. On the other 
hand, it seems to be a much more stable sub- 
stance than that contained in embryonic 
extract as temperatures up to 65 degrees C. 
for 15 minutes did not affect its potency to any 
appreciable extent. 

DISCUSSION 

The question at once arises as to the nature 
of the substances present in the corpus luteum 
extract, is it similar to that contained in 
embryonic extract, and is it the same sub- 
stance which causes the cyclical changes in 
endometrium in the woman? ‘The latter can- 
not be answered at present. The former 
probably can be settled by further study. 

Carrel and Baker (1), in a very brilliant 
series of experiments, have demonstrated that 
fibroblasts in pure culture obtain the nitrogen 
from which they build protoplasm, from 
proteoses, and other primary derivatives of 
proteins. By splitting the protein molecule to 
various degrees they have obtained sub- 
stances, proteoses, which are assimilated by 
the cells and metabolized to form protoplasm. 
They were able to produce this substance 
from a variety of sources. They replaced the 
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Fig. 4. 
corpus luteum extract. 
represents the original explant. There was liquefaction of 
the clot, hence the irregular outlines of the culture. 


An 18 day culture of stroma cells, grown with 
The dark group of cells (right) 


embryonic extract by solutions of proteoses, 
in their tissue cultures, and secured cellular 
response in the form of growth activity very 
closely paralleling that of their embryonic 
extract controls. 
In view of their work, which was published 
after this study was well advanced, it is ob- 
viously necessary to repeat the corpus luteum 
extract experiments with extracts which have 
had careful nitrogen determinations, to dis- 
cover the degree to which the protein mole- 
cules in them may have been split, before any 
definite conclusions can be drawn from this 
work. The work is presented at this time as 
a demonstration that the method is practical 
for the object in view, and that in the near 
future physiological problems may be attacked 
by this method of study with the possibility 
that valuable information may be gleaned by 
its use. It is also a demonstration of the prac- 
ticability of the use of adult tissues in this 
connection. 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


CHONDRODYSPLASIA 
By MATHER CLEVELAND, M.D., New York 


From the Clinic of the New York Orthopaedic Dispensary and Hospital 


Y interest in chondrodysplasia was 
aroused by the presentation of a 
case by Cole (8) in 1926, which was 

almost the exact counterpart of a case we have 
had under observation at the New York 
Orthopedic Dispensary. 

The condition is generally considered to have 
been first described by Ollier (19) in 1899 as 
irregular growths of cartilage localized near 
the epiphyses of the long bones of one side 
of the body with resulting skeletal deformity. 
These cartilaginous masses adjacent to the 
epiphyses undergo delayed ossification, which 
behavior differentiates them from multiple 
chondromata, which never ossify. Ollier con- 
sidered the condition to be quite distinct from 
achondroplasia with its more complete arrest 
of development, but in his opinion it is not 
unlike rachitis, which results in overgrowth 
of cartilage at the epiphyses, with subsequent 
ossification. He noted lesions in the phalanges 
of the fingers with resulting soft consistency, 
allowing the phalanx to be pierced readily. 
Chondrodysplasia tends to heal spontaneously 
by replacement of cartilage with bone. 

The disease, described by Ollier, was made 
the subject of a thesis by his pupil Molin (18) 
in 1900, who described 3 cases, 2 of Ollier’s 
and 1 of Nové-Josserand and Destot’s. He 
stated that the identity of dyschondroplasia 
and osteogenic exostosis needed further study. 
The salient features of the type of dyschon- 
droplasia which he described may be stated 
as follows: It is an osseous dystrophy affecting 
the long bones of the extremities and the meta- 
carpophalangeal skeleton, with partial arrest 
of development and curvature of the long 
bones resulting. The diagnosis can be made 
by roentgenography. Its etiology is unknown 
and there are no microscopic or macroscopic 
observations on the disease. Molin’s observa- 
tions regarding the confusion! existing between 


'Chondrod ys plasia is defined in the latest edition of Stedman’s Medical 
Dictionary: ‘‘Chondrodysplasia—see chondralloplasia—the occurrence 
of cartilage in abnormal situations in the bony skeleton.”” Dyschondro- 
plasia is defined as chondrodystrophy or achondroplasia. It thus seemed 
advisable to use the term chondrodys plasia in this paper. 


chondrodysplasia or dyschondroplasia and 
multiple cartilaginous exostosis were timely, 
and, as a matter of fact, the confusion of 
terms and conditions still persists. 

Khrenfried (10) reported 600 cases of hered- 
itary deforming cartilaginous tumors under 
the title of “Hereditary Deforming Chondro- 
dysplasia.”” Among this large group, less than 
1 per cent showed marked asymmetry. Ash- 
hurst (1), under the same title, reported 11 
cases that he had observed. Among others 
reporting cases of hereditary deforming car- 
tilaginous tumors are Percy (21), Renfrew 
White (23), Campbell (6), Ord (20), and Lew- 
in (16). The latter recently recorded 6 cases 
and used the name suggested to Keith and 
used by him, diaphyseal aclasis.” Keith (14) 
considers Ollier’s type of chondrodysplasia 
only an extreme example of diaphyseal aclasis. 
His summary is as follows: “The disease 
known to clinicians as multiple exostosis is a 
definite disorder of growth and should be 
named diaphyseal aclasis to indicate the na- 
ture of the growth disturbance. It is con- 
genital in point of origin and affects only those 
parts of the skeleton which are developed from 
both cartilage and membrane. It is related 
to achondroplasia, and there is reason for sus- 
pecting that it may be due to a disturbance 
in the function of the glands of internal secre- 
tion, the thyroid gland being the one which is 
most likely to be at fault. The study of this 
disorder helps us to analyze the normal ma- 
chinery of bone growth.’”’ While these mul- 
tiple cartilaginous tumors may have some- 
thing in common with Ollier’s disease, the 
clinical picture of the latter makes the few 
recorded cases fall into a discrete and definite 
little group from the clinical standpoint. 

Coon (9) added a typical case in a child with 
the right upper and lower extremities in- 
volved, showing lesions in the metatarsals and 
metacarpals of both sides of the body. He 
noted by roentgenogram of the long bones 


This terminology (aclasis) is not defined and seems at first sight 
obscure. 
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Figs. 1, 2, and 3. Roentgenograms July, 1920. The long 
bones of the left leg are short. The distal inch of the tibia 
is enlarged and in this area there is a deficiency of bone 
structure apparently cartilaginous for the most part. The 
bone is of coarse structure and appears in irregular strands 
and masses extending from the bony shaft into the carti- 
laginous portion. The ossification is best developed poste- 
rior to the central axis of the mass and is absent at the 
periphery except for a flaring of the cortex of the shaft at 
the proximal end of the mass. 

There is no evidence of active destruction or effusion or 
infiltration. The epiphysis is only slightly and irregularly 
ossified. Similar changes are present at all the metaphyses 
of the long bones of the left leg except the proximal end of 
the fibula, in the left side of the pelvis, and in some of the 
left metatarsals. The phalanges are not shown. Where 
the epiphyseal line is visible, it appears of normal width 
and the epiphyses are much less affected than the me- 
taphyses. 





Fig. 1. 


Fig. 2. 


of the right side, an increase in density and 
longitudinal striation. There were exostoses 
of the olecranon, acromion, and coracoid proc- 
esses and also of the humerus. ‘The right up- 
per extremity was 6.5 inches shorter than the 
left, while the right lower was 3 inches shorter 
than its fellow. 

Bentzon (2) in 1924, while reporting 1 case 
of Ollier’s disease, could find in the literature 
only 12 other similar cases. His views, which 
are of interest, may be summarized: ‘‘Ollier’s 
disease represents the typical reaction of the 
bones against certain disorders in the inner- 
vation of their blood vessels. It is often con- 
fined to one-half the body. Masses of hyaline 
cartilage are found to follow paths similar to 
those of the arteries of the bones. The patho- 
logical processes in the bone tissue may be 
assumed to be related to the formation of 
callus in a fracture where the blood vessels 
have been interrupted.’’ He disagrees with 
Ollier and Wittek (24), who described the dis- 
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Fig. 3. 


“ase as a disturbance of epiphyseal growth. 
He regards this as a secondary phenomenon. 
The primary focus is, he believes, in the diaph- 
yses, which are nourished by a single large 
nutrient artery. From an experimental stand- 
point, working with rabbits, he was able, by 
interrupting the sympathetic nerves, in some 
instances to produce structural changes in 
bone similar to those seen in Ollier’s disease. 
Bentzon’s theories of the etiology of Ollier’s 
disease, supported by his studies, form a 
valuable contribution. 

Voorhoeve (22) presented cases of a brother 
and sister whose roentgenograms showed 
longitudinal striation of the metaphyses of 
the long bones and pelvis. These manifesta- 
tions he considered allied to chondrodysplasia, 
but the symmetrical distribution places it out- 
side the category of Ollier’s disease. A val- 
uable list of references is found in his presen- 
tation. 

Jansen (11) reported a case of unilat- 
eral chondromatosis which he properly calls 
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Fig. 4. 

Figs. 4,5, and 6. Roentgenograms of March, 1926. The 
calcareous nodules noted in 1924 are more numerous now 
and more dense. The shaft of the left tibia is irregular in 
density, due to repair following osteotomy in 1925. The 
distribution of the lesions is the same as previously re- 
ported. The bones have grown in length. The growth 
occurs in the affected portions of the shaft. The left femur 
is wider than the right. 


Ollier’s disease. The pathological study of ex- 
cised tissue showed cartilage cells of the 
myxomatous type. 

Cole has written very concisely on this dis- 
ease, giving summarized case reports on five 
patients besides his own, a clear-cut case of 
chondrodysplasia. He concludes as follows: 





Fig. 7. Photomicrograph of tissue removed from lower 
metaphysis of tibia, January, 1927. 


“rt. QOllier’s disease is a term which seems 
fixed in the literature but which should be 
used only to designate those cases of carti- 
laginous dystrophy, with or without carti- 
laginous tumor formation, which show an 
asymmetrical involvement of the body as the 
outstanding clinical feature. 

“9. Chondrodysplasia is a condition which 
is usually asymmetrical but as several sym- 
metrical cases are on record, the term must 
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Fig. 8. 


lig. 9. 


igs. 8, 9, 10, and 11. Photographs taken of the patient 
in 1927, at age of g years. 


therefore be broader in its application than 
Ollier’s disease. 

“The gradation of reported cases between 
those of frank multiple cartilaginous exostosis, 
on the one hand, and the so-called chondro- 
dysplasia with no change in anything except 
the internal architecture of the bones, on the 
other, is so varied and irregular that a definite 
classification of cartilaginous dystrophies is 
still impossible. ‘The possibility that the 
widely different findings in some of these cases 
are only manifestations of different stages of 
the same condition must not be overlooked.” 

The cases of cartilaginous dystrophy which 
may be classified as Ollier’s disease have been 
reported as follows: 

Cases 
Ollier.... : 2 
Nové-Josserand and Destot I 

(These 3 cases were made the subject of 
Molin’s thesis.) 

Wittek 
Burchard. . 
Kochler. 
Coon sat 
Sven Johansson 
Chris Johannesson... . 
Bojesen . 
Bentzon. . 
Jansen. . 
Cole. . 


Case reported here 


ee ee Ce 
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Fig. 10. Fig. 11. 


In 1924 Bentzon reported that he had found 
12 cases in the literature besides his own, but 
there is probably a mistake in the first 3 cases. 
Bentzon ascribed 3 cases to Ollier and Molin 
and 1 to Nové-Josserand and Destot, but Mo- 
lin’s thesis was built up on a presentation of 
3 cases, 2 of which were Ollier’s and 1 that of 
Nové-Josserand and Destot. 

A search of the literature since 1924 has 
shown only 3 additional cases. In 1925 
Canelli (7) reported a case of cartilaginous 
dystrophy in an infant which lived but 2! 
months, with lesions involving the metaphyses 
of both humeri and of both femora, the coxal 
bones and sacrum. The roentgenograms of 
this infant showed irregular deposits of cal- 
cium in the areas mentioned, a picture quite 
similar to that shown in Fig. 4, taken when 
our patient was 8 years old. This case is in- 
teresting as a picture of marked symmetrical! 
skeletal deformity due to irregular growth of 
cartilage in the metaphyses of the long bones. 
It seems reasonable to consider this condition 
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Vig. 12. 


Figs. 12, 13, 14, 15, and 16. Roentgenograms taken in 
October, 1927. In addition to the calcareous nodules 
previously noted, definite bone structure is appearing in 
the cartilaginous areas and these are assuming a more 
normal shape, with a thin bone shell over most of each 
lesion. The proximal and middle phalanges of both 
hands and feet and the left metatarsals show abnormal 
ossification, but there is here no evidence of nodular cal- 
cification. 


as closely allied to Ollier’s disease. In 1926 
Mauclaire (17) reported a case which he called 
Ollier’s disease but which obviously falls out- 
side this group as commonly accepted. It is 
not asymmetrical and the roentgenograms do 
not show typical lesions. 

The history of our case follows: 


F. H., aged 2 years, No. 39872, appeared at the 
New York Orthopaedic Dispensary in July, 1920, 
with a history of deformity of the left leg, noted first 
at the age of 6 months. The child was essentially 
normal on examination except for a difference in the 
length of legs. The right leg was 14% inches long 
and the left leg was 12% inches. The left tibia 
showed marked lateral bowing with the foot in varus 
deformity. The right foot was in valgus. Roent- 
genograms were taken (see Fig. 1, 2, and 3). The 
Wassermann was negative. No opinion was re- 
corded regarding diagnosis, and no treatment sug- 
gested at this tine. 

He remained away from the dispensary for 3% 
years, during which time he was seen at intervals of 
6 months by the visiting nurse. His intervening 
history is without interest aside from the fact that 
there was a gradually increasing disparity in length 
between the right and left legs. He was forced to 
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Fig. 13. 


return to the dispensary when he could no longer 
walk. 

In June, 1924, at the age of 6 years, the left leg 
was almost 6 inches shorter than the right, short- 
ening being distributed equally between thigh and 
leg, with sharp lateral bowing of both tibia and 
fibula. An extension leg brace was ordered and an 
osteotomy to correct the deformity of left leg was 
suggested. A second roentgenogram was taken but, 
unfortunately, discarded. The report reads: ‘The 
same non-ossified and irregularly ossified areas are 
present, but there are a few dense calcareous nodules 
in the cartilaginous areas of the lesions.” 

July 21, 1924. The patient entered the hospital. 


MEASUREMENTS OF LOWER EXTREMITIES 


Left Right Difference 
Inches Inches Inches 
Total length anterior superior iliac 
spine to medial malleolus...... 14% 21 6% 
Femur. . 1% II 3% 
Tibia... 7% 10 2% 


Leftleg. There is moderate anterolateral bowing of 
the upper third of femur, which is considerably en- 
larged. Function at hip is normal. Knee shows nor- 
mal muscle balance. There is marked posterolateral 
bowing of the lower third of the tibia. Both ex- 
tremities of the tibia are enlarged, and there is 20 
degrees of lateral torsion. The foot is rotated later- 
ally 90 degrees. The Wassermann reaction was 4 
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Fig. 14. 


doubtful positive and tests made on both parents 
were negative, but the patient was given four in- 
jections of neosalvarsan on the remote chance that 
anti-luetic treatment might help. Following these 
treatments an uneventful year intervened. No 
history of any similar trouble could be elicited in 
any near or remote member of the patient’s family. 

June, 1925. The patient again entered the hos- 
pital ward. The left leg was noted as being 6 inches 
short. Although there is some discrepancy between 
the measurements of 1924 and those of 1925, which 
might be due to the range of error of different 
examiners, the disparity between the right and left 
leg remains the same. 


MEASUREMENTS 


Left Right Difference 

Inches Inches Inches 

Entire length anterior superior 
iliac spine to medial malleolus 14% 20% 6 

Femur... .. STR 7% 10% 3% 
Tibia _ 7% 10 2% 
( ircumference of thigh. . 124% 12 Y 
Circumference of calf. . . 8% 8 Ya 


An osteotomy of the tibia was done to correct the 
deformity. The bone was divided at a point below 
the center, where it was found to be quite brittle. 
This healed uneventfully with correction of de- 
formity. The patient wore a plaster-of-Paris cir- 
cular splint for two months and then bore weight 
with his extension brace. 

For the next 18 months the patient returned to 
the dispensary at intervals of every 3 weeks. The 
condition remained unchanged. Another roent- 
genogram was taken in March, 1926 (See Figs. 4, 5, 
and 6). 

January, 1927, age 9 years, the patient entered 
the hospital for an exploratory incision for the pur- 
pose of microscopic examination of the tissue. The 


Wassermann was negative, the Mantoux, negative. 
The blood count showed red blood cells 4,750,000: 
white blood cells, 14,800; hemoglobin, 75 per cent; 
polymorphonuclears, 75 per cent; small Jympho- 
cytes, 20 per cent; large lymphocytes, 3 per cent; 
transitionals, 2 per cent. Urinalysis was negative. 

At operation the periosteum was divided and the 
tibia was exposed at the lower metaphysis. It had a 
soft melon-rind consistency, and several pieces were 
removed for study. 

Pathological report. Gross examination: The tis- 
sue consists of six small fragments of translucent, 
bluish-white homogeneous tissue resembling carti- 
lage. Microscopic examination: Sections of cartilage 
show extensive cystic degeneration, small and large 
cysts being present. There are also several rather 
large, roughly circular spaces in the cartilage con- 
taining strands of delicate connective tissue. 

Diagnosis. Cystic degeneration of cartilage (see 
Fig. 7). 

There is nothing of moment to report until his 
most recent examination in September, 1927. See 
Figs. 8, 9, 10, and 11. Examination shows that all 
motions in the left leg are free and normal. General 
condition is excellent. 


MEASUREMENTS SEPTEMBER, 1927 


Left Right Difference 
Inches Inches Inches 
Anterior superior iliac spine to 
sole — 25% 6% 
Anterior superior iliac spine to 
medial malleolus . 16% 23% 7 
Femur. . é : 0% 13% 4 
0 ee Et Regi Caetano 7% 104 3 


Total height 46% inches. 

Roentgenograms were again taken at this time 
which show progressive change in the lesion (see 
Figs. 12, 13, 14, 15, and 16). It is interesting to note 
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Fig. 15. 


that at the age of 2 vears the left leg was 2 inches 
shorter than the right. Four years later the dis- 
parity was 6'% inches. After a lapse of another 3 
years, we find the left leg only 7 inches shorter than 
its fellow, which scems to indicate that for the past 
3 years it has been almost holding its own in growth 
rate with the sound leg. 


SUMMARY 


This case is unquestionably a chondro- 
dysplasia of the type called Ollier’s disease. 
It isan asymmetrical cartilaginous dystrophy 
with resulting skeletal deformity confined to 
the left leg. It is undergoing delayed ossifica- 
tion and healing spontaneously, which is the 
usual course of events, according to Ollier. 
The affected long bones are growing. After 
having fallen behind 6!'% inches in length 
during his first 6 years, for the past 3 years 
they have almost kept pace with those of the 
sound leg. The disease is extremely disabling 
because of the unilateral retardation of bone 
growth. Whether this is an unusual manifes- 
tation of the condition known as hereditary 
deforming chondrodysplasia or multiple car- 
tilaginous tumors, as Keith believes, or is a 
distinct entity, as Ollier and others have be- 
lieved, has not been proved. Ollier’s state- 
ment that these cartilaginous masses undergo 
delayed ossification and tend to heal sponta- 
neously, while the multiple chondromata 
never ossify, seems to indicate a fundamental 





Fig. 16. 


difference. The history of this patient seems 
to lend weight to Ollier’s conclusion. On the 
other hand, a study of the case reported by 
Canelli makes one wonder whether the asym- 
metric feature of this small group of cases 
might not be a coincidence. While these 15 
patients may not represent an essential differ- 
ence in pathology from that displayed by a 
much larger class of cartilaginous dystrophies, 
the clinical picture of each case is so very 
similar to the others that they seem to fall into 
a very clear-cut group. Bentzon’s theory that 
this condition represents a disorder in the 
innervation of the blood vessels of the long 
bones and that the process is a circulatory 
disturbance is interesting. 

The condition is rare and this case is added 
to the series with the hope that the observa- 
tion of such a patient over a period of 7 years 
may be of some value. It is to be hoped that 
he may be studied until he reaches maturity. 
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MULTIPLE 


POLYPOSIS 


SURGERY, GYNECOLOGY AND OBSTETRICS 


OF THE COLON’ 


By HAROLD E. HULLSIEK, M.D., F.A.C.S., St. PAUL, MINNESOTA 


Instructor in Surgery, Medical School, University of Minnesota 


“HE term polyposis of the colon has been 
interpreted by different writers at vari- 
ous times to mean a single polyp, scat- 

tered polypi, or an actual polyposis in which 

we find the entire large bowel, including the 
rectum, the seat of thousands of sessile adeno- 
matous tumors. ‘The finding of a single polyp 
is certainly not a rare occurrence; neither are 
multiple or scattered single polyps in the same 
bowel uncommon. Areas of polyposis, which 
are the result of ulcers, strictures, carcinoma, 
or other mucous membrane irritation are fre- 
quently encountered, butiwe still have remain- 
ing that type of polyposis which occurs most 
often in young people and in which the normal 
mucosa is entirely replaced by countless small 
tumors of approximately the same size. ‘This 
latter form has been very correctly named by 

Erdmann and Morris ‘adolescent, congenital, 

disseminated polyposis,” in contradistinction 

to all other forms. 

Lockhart-Mummery classifies the adenoma- 
ta occurring in the bowel as follows: (1) true 
multiple adenomata; (2) polyps associated 
with hyperplastic tuberculosis; (3) multiple 
polyps associated with old stricture of the 
colon; (4) polypoid condition resulting from 
uléerative colitis. An inspection of these 
groups shows that they fall very nicely into 
Erdmann’s classification, the first being the 
adolescent type, found in the youth with the 
congenital predisposition, the three remaining 
groups the result of one kind or another of 
irritation or trauma to the mucosa. 

The classification of Erdmann and Morris 
made on a clinical basis, comprises two forms: 
(1) adult acquired type and (2) adolescent 
congenital, disseminated type. ‘They place in 
the first group the single polyp. In view of the 
fact that single polyps are sometimes found 
in very young children, it might be suggested 
that the terms adult and adolescent be omit- 
ted, they being called simply congenital and 
acquired. Further, the term adolescent might 
be confusing, in that while the condition in the 
second group is undoubtedly the result of a 


r 


' From the Miller Clinic. 


hereditary predisposition, at the same time it 
occasionally does not manifest itself until after 
adolescence. 

The congenital form usually becomes evi- 
dent in childhood or youth, rarely has a dis- 
coverable associated and etiological lesion, is 
often shown in other members of the family, 
and has a high malignancy incidence. 


HISTORICAL 


Menzel, in 1721, reported a case of what has 
all the earmarks of the congenital type, in a 
boy of 15 years. In 1832, Wagner, and in 1839 
Rokitansky reported cases of multiple poly- 
posis, the type of which is uncertain. Lebert’s 
case reported in 1861, a female aged 32 years, 
is the first description of the polypi them- 
selves. ‘The case reported by Luschka in the 
same year was in a woman aged 30 years. In 
this case the mucosa of the entire colon and 
rectum had been replaced by polyps. In 
Woodward’s case, a woman aged 44 years, the 
entire colon, including the rectum showed 
polyps. Virchow, at this time, reviewed a case 
of his and of Lebert and of Luschka, under the 
term “colitis polyposis cystica.”’ Von Port col- 
lected 14 cases which were added in a tabu 
lated list to 35 more collected from the liter- 
ature by Doering, in 1907. In this series are 
given two personal cases of Doering’s. Soper, 
in 1916, added 8 more cases. Struthers, in 
1920, reviewed 39 cases of multiple polyposis 
of the intestinal tract, and in 1924, 20 cases of 
multiple polyposis of the gastro-intestinal 
tract. In this series a number contained polyps 
in the small bowel and stomach. ‘These pos- 
sibly do not belong in a series of cases of pol- 
yposis of the colon, but have been included. 
Likewise, a number of cases in the same series 
have been excluded because of insufficient 
data to make it permissible to list them as true 
cases of multiple adenomata. 

A review has been made of the above men- 
tioned cases and others, which including the 
writer’s, totals 127. Following the scheme set 
by Doering, the 127 collected cases have been 
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classified under the headings of age, sex, site, 
duration of symptoms, malignancy, hereditary 
tendency, treatment, and results, and an at- 
tempt has been made to draw some conclu- 
sions from the information collected. Since all 
cases listed as multiple polyposis of the colon 
are included, it is probable that a number at 
least do not belong to the congenital type, 
although a number which were given in suffi- 
cient detail to mark them as obviously belong- 
ing to the acquired type were excluded. 


AGE 

(JuCnu and Landell report that over 50 per 
cent occur between the ages of 15 and 35 years. 
Cripps saw three cases in the same family, one 
aged 20, another 17, and the third 16 years of 
age. Erdmann had two male patients 14 and 
16 years of age, and one female aged 22 years. 
The writer’s case was that of a male, aged 32, 
whose brother succumbed to a multiple poly- 
posis (proved at autopsy) at 34, and the father 
at 44, after having been ill with bowel trouble 


for years. Of the 127 cases, the ages are given 
in 93. The average age is 30.9 years, divided 
as follows: 

Cases 
Under ro years 5 
10 to 20 years. . 23 
20 to 30 years... 21 
30 to 40 years 23 
40 to 50 years II 
50 to 60 years 4 
60 to 70 years 5 
70 to 8o years. . I 
The youngest patient was 5 years, the oldest 


74. The number of patients between 15 and 35 
years, for which period Quénu and Landell 
quote as 50 per cent, was 63, or 65.6 per cent, 
in this series. This is especially significant 
when one considers the following paragraph. 


DURATION OF SYMPTOMS 


The duration of the symptoms was noted in 
60 of the 127 cases as follows: 


Per 

Case cent 

“Since infancy” 5 8.3 
“Vears”. . 9 15.2 
Over to years 9 5.2 
5 to 10 years re) 13.3 
4to 5 years 4 6.1 
3to 4 years. 7 11.8 
2to 3 years.. 6 10.1 
Ito 2 years... 7 11.8 
Less than 1 year. 5 8.3 
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Of the 60 cases in which we know the duration 
of symptoms, 31, or approximately one-half, 
have probably had symptoms to years, thus 
the average age of 30.9 years would have been 
reduced materially, if these patients had been 
discovered and their condition had been diag- 
nosed earlier. 


SEX 


It has been generally supposed that males 
are more frequently affected. However, in 
this series there was only a slight difference. 
Of 98 in which the sex was given, 52, 53 per 
cent, were males and 46, 47 per cent, were 
females. 


SITE 


The area involved was given in 106 cases as 
follows: 


Per 

Cases cent 

“Rectum and colon” 44 1.8 
Rectum alone. . . 26 24.7 
6 ee 22 20.9 
Large and small bowel. . 11 10.4 
Large, small bowel and stomach I 0.9 
“Rectosigmoid junction”... . . I 0.9 
Caecum and colon...... I 0.9 

See 106 


MALIGNANCY 


In many of the cases the question of malig- 
nant change has not been settled; in fact, very 
often it could not, from the nature of the case, 
be accurately determined. However, in 44 
cases, or 34.6 per cent, of the total, carcinoma- 
tous change was either present at the time the 
diagnosis was made or occurred later. ‘This is 
a decrease of 8.4 per cent from Doering and 
Soper’s series in which the malignancy was 43 
per cent. 

When we consider that 42 of the 127 cases 
were known to have malignant disease, and 
that 31 more in whom the question of malig- 
nancy remained in doubt died rather early of 
cachexia, inanition, or bleeding, it is only fair 
to suppose that the malignancy index in the 
series is actually higher than the figures repre- 
sent. Mummery states that “almost all re- 
corded cases of multiple polypi of the colon 
eventually become malignant,” and this was 
the factor to be reckoned with in treating 
these cases. 
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Author Age, 
sex 
yr M 
Sklifasowski 51 
2 M 
Cripps — 19 | 
3 M 
Whitehead 21 
4 M 
Smith 20 
5 M 
Guillet —_— 24 
6 F 
Handford “ 34 
7 M 
Bickersteth II 
k 
Dalton 28 
9 
Paget M 
10 KF 
Makins 20 
it 
Paget 7 F 
12 M 
lreves 20 
13 M 
Geissler 19 
—._ -<O 
Hellferich 19 
eC 
Luschka 30 
= A 16 r 
Lebert 32 
17 M 
Wulf 34 
18 M 
Bardenheuer 18 
1y M 
Hauser 20 
20 
Hauser F 
21 I 
Petrow oT 
- 22 I 
Lindner 1s 
23 M 
Lubarsh 62 
24 M 
Rotter 34 
25 F 
Rotter a1 
20 M 
Meyer 42 
Horand 
28 I 
Vergely 23 
, 29 ‘4 
Reiderer 38 
_ go : 
Karajan 
3t 
Henle 
_ 32 M 
Cathelin 5 
; a8 
Schmidt 
w 34 F 
Niemack 12 
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tion 


7 yr. 
10 yr 
10 yr 


1ovr 


Since 
early 
child 
hood 
Since 
early 
child 
hood 


Yrs 


4yr 


6 yr. 








*Cases 1 to 14, inclusive, Von Port, Deutsche Ztschr. f. Chir., > 
tNumbers 15 to 50, inclusive, Doering, Arch. 


Site 


R 
R-C 
R-C 


R-C 
R-C-Cacum 


R-C-Cacum 


R-C-Caecum- 
Stomach 


C-R 7 _ 
C-R 
C-R 


C-R-Caecum 
C-R 
TC-Sigmoid 
Ileo-cwc. valve, ile 

um to jejunum 
R 


and term. il 


R-C 


R-C 


R-Cacum-TC 
[leo-czecal region 
Entire int. tract 
Sig.-R 


R-C-term. ileum 


TABLE I. 
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nancy 


Carcinoma 


Carcinoma 


Carcinoma 
Carcinoma 


Carcinoma 


Carcinoma 
Carcinoma 
Carcinoma 
Carcinoma 
Carcinoma 
Carcinoma 
Carcinoma 
Carcinoma 
Carcinoma 


Carcinoma 


Carcinoma 


Carcinoma 


Treatment 


Snaring of polyps 


Snaring of polyps 


Removal of polyps 


Resection of intussus 


ception 


Amputation of rectum 


Resection of colon 
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Improved 


Died 


Died 


Improve 





Died 
Died _ 
Died 
Died. 
Died 
Died 


Died 


Died a 

Died 

Died 

Died 

Died 

Died 

Died 

Well 4 years, 
‘ seq 

=... 

Died 

Died 


Died 








Family history 


1 sister 


Brother and sister 
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TABLE I.—Continued 

































































Author Age, | Dura- Site Malig- Treatment Result Family history Cause 
sex tion nancy of death 
: 35 M 
Niemack 40 2yr.| R-C Carcinoma] Amputation of rectum = = 
= 36 M 
Niemack 20 3yr.| R Uncle 
= 37 F 6 brothers 
Zahlmann 23 C-Ileo-cxcal valve | Carcinoma Died and sisters Carcinoma 
Prer 38 Resection of intussus 
Lewerenz lleo-cxzcal region ception Well 
77 30 M : 
Margerini 31 Yrs.| R Carcinoma Died Carcinoma 
40 Pylorus-duodenum = 
Funkenstein cecum-C-R Died _| Bleeding 
41 : 
Schwab .| C-R Died Bleeding 
. 4 
Schwab R Removal of polyps Improved 
- 43 Ss ; , 
Pope = rr Died Inanition 
i 44 ss ae : ‘ — 
Holtmann C-Cxecum Carcinoma Died Carcinoma 
= 45 M Duodenum-R-sig- ~ 
Hauser 33 3 mo moid flexure, 
— splenic flexure Carcinoma Died Carcinoma 
40 ; | ‘ le 
— Hauser | Carcinoma Died Carcinoma 
47 | ‘ ee — 
cep Hauser ao) | Carcinoma | Died Carcinoma 
| 48 M | : 
: Doering | 16 6yr.| Duodenum-R-C Carcinoma Died I sister Carcinoma 
it 49 | Vr | | | 
Doering | 20 | avr.J R | Improved } t brother 
7 50 | eis ee - 
Vajda 9 syvr| R-( | Died | - _| Inanition 
, SI | *- “| | fotal colectomy with} | | 
Coffey | 38 9 vr.| C-R-sigmoid | Carcinoma ileostomy | Well | } 
= 52 | F | Ss | 
Wheeler | 26 | ovr} C-R-sigmoid | Ileosigmoidostomy Died | Postoperative 
1a 53 Bt a ae | | Removal of cuff of mu-| | 
Wheeler 16 | 1oyr cosa, colostomy, re | 
na | | | sect. 8% inches of | 
| | | howel | Tmproved 
nit 54 | M } Early | : 
. Erdmann and 14 | child | | 
na. Morris | | hood | | 
iscep- ; 55 i; M | | | 
Erdmann and 16 Yrs | 
a NMLOTTIS | | 
ma 7 56 r ~ Appendicostomy, ileo | a | 
- Erdmann and 22 | ayr sigmoidostomy Well | Father ° 
Morris | } | 
ma —_— - — _ — : | — - —_ 
- ; 57 M | Appendicostomy, colec-| | 
: Erdmann 17 7yt.| Cc tomy, _ileosigmoidos | 
| tomy Improved | 
58 | : | | i 
ma Erdmann | M | | Not given | 1 daughter 
: 59 M | | Great im-| | 
ma. McKenney 35. | royr.| R-sigmoid Snaring of polyps | provement | | 
2 60 M | | Colostomy, irrizations,| Improved, | ” | 
Yeomans 29 |14mo0 | Carcinoma then ileostomy | then died | Carcinoma 
_ o1 M | | | seni | 
note Justi 19 | 6 wks | | | | 
nitis " 62 M a . Bak , 
_ - Pennant 30 Yrs. | | Carcinoma| Complete removal | Died | Postoperative 
i ~ ae } 
_ | | 
63 M | | 
Pennant 32 Yrs. | | Carcinoma] Colostomy | | 
— } | | | | 
ing | | } 
- 64 M | | Removal of polyps by| 
; Murphy 36 10 yr.| Sigmoid Carcinoma enterotomy | Well 
noma | | | 
— | | | | 
— ml | 
tion . | | . : 
65 F } Reduction of intussus-| 
Bratrud 16 Lyr Sigmoid, ileum } ception, removal * Well | 
' ' olvr s 
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60 
Newbolt 
07 
Newbolt 
O45 
Furnivall 
09 
Furnivall 


Norbury 


71 
Watson 
Bock 


73 
Hewitt and 


Howard 


. 94 
Hewitt and 
Howard 


, 75 
Woodward 


70 


Soper 


ad 


Carroll 


78 
Babbler, 
Niebrugge, 
and Fisch 


> 
Oseki 
so 
Tupper 
SI 
Esser 
82 
Terrell 


83 
Lilienthal 


54 
Von Bokay 

55 
Dunn, J. N 

sO 
Struthers 


87 

Struther 
SS 

Struthers 


$9 

Struther 
go 

Struthers 


ol 
Struthers 
02 


Struther 


93 
Struthers 


O4 
Struthers 


05 
Struthers 
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M 
19 
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Long 
time 


2 mo 


I yr 
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3 mo 
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R-pelvic colon 


Sigmoid 
R-sigmoid, TC 
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zx 
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entire colon, rec 
tum tree 
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Malig 


nancy 


arcinoma 


Carcinoma 


Carcinoma 


Carcinoma 
Carcinoma 
Carcinoma 


Carcinoma 


Carcinoma 


Carcinoma 


Carcinoma 





lreatment 


Removal of polyps with 
cautery 


Amputation of rectum 


Removal of to inches of 


igmoi 


Removal of rectum 


Appendicostomy 


Removal of carcinoma 


of sigmoid 


Abdominal-perineal ex 
cision 


Total colectomy with 
ileosigmoidostomy 


Removal of 6 inches of 
ileum, ascending co 
lon, transverse colon, 
ileocolostomy 


Appendicostomy 


Colostomy 


Colostomy 


Local treatment” 


Colectomy with ileosig 
moidostomy 


Appendicostomy 


Medical 


Resection of anus, rec 
tum, ro cm. of sig 
moid 


Ileostomy 

Colostomy, resection of 
part of sigmoid, part 
of rectum 

Resection of anal canal, 


5 cm. of rectum 


Colostomy, excision of 
anus and rectum 


Colostomy 


lleostomy 


Exploratory, radium 


No treatment 


No treatment 





OBSTETRICS 


Result 


Improved 


Symptoms 
improved 
polyps the 
same 


Well 4 yr 
Well 6 mo 


Died 
Died 


Died 


Well 


Recovered 


Died 


Died 
Died 58th 
day ss 


Recovery 


Well 
Died 


Died 1 brother 


Well 3 mo. 
later 


Wellat 3mo 


Wellat8 mo 


Improved at 
3 mo 


Improved at 
5 mo 


Died 


Died 


Died 





Family history 


| 
| 
| 





Cause 
of death 


Inanition 


Carcinoma 


TInanition 


9 days postop 
erative, ex 
haustion. 





Shock 


Inanition 


Pneumonia 
Exhaustion 


Carcinoma and 
exhaustion. 








Str 
Str 
Str 


Str 


Stru 
Stru 
Stru 
Stru 
Stru 
Stru 
Strut 
Strut 
Strut 
Strut 
Strut 
Strut! 


Strut] 


Strutl 








Struth 


Struth 








stop 
ex 


lia 


on 


ya and 
stion. 


Author 


96 
Struthers 
av 
Struthers 
Qs 
Struthers 


99 
truther 


i 
Warwick 
iol 


Warwicl 


! 
Morrison 


1 
Lockhart 
Mummery 


Creyx anc 
M ia 


Alley 


! 
Author’s ca 

107 
Struthers 


i 
Struther 
‘ 109 
Struthers 


110 
Struther 


rit 
Struther 


ift2 
Struthers 


113 
Struther 


1 
Struthers 
mms 
Struthers 
110 
Struthers 
117 
Struthers 
115 
Struthers 
119 
Struthers 
120 
Struthers 
121 
Struthers 
122 
Struthers 
123 
Struthers 
24 
Struthers 
125 
Struthers 
| 126 
Struthers 


127 


all 
Struthers 
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Age, | Dura Site | Malig- 
sex | tion | } nancy 
ef 
55 | Sigmoid 
| I 
17 Cc 
| M 
| 74 R-( 
| M 
7 R-sigmoid 
I 
6 gmo. | C-small intestine Carcinoma 
M 
5 7 mo Reecto-sigmoid Carcinoma 
M 
13 R 
| 
( Heum to an 
; mo C-R 
M 
| 
64 ( i 
M 5 10 
> Vr Heam to anu Carcinoma 
{ 
R 





R sigmoid 


R-sigmoid 


Sigmoid | 

( | 
| 
| Carcinoma! 
, pilens 
R-C-sigmoid Carcinoma 


Large bowel 


R-¢ | Carcinoma 
| | 
R- | | 
e 
i | 
} | 
( } 
| | 
Bowel | | 
} 

lc | 
( | 
| | 
| | 
} 
| R | 

| 
| 

c 

| 
| 
| | | 
| | | 


Treatment 


No treatment 


No treatment 


Radium 


Medical 

Excision of mass at he 
patic flexure 

Operated on but pro 
cedure not given 

Colostomy, saline irriga 


colosto 


tions 15 
my closed 


mo 
polyps di 
appeared 


Ik oproctostomy 


Ichthyol enemata, alum 
hydroxide 
Heostomy, total colecto 


my (Cotfey technique 


Ileostomy, ileocolosto 


my 
lransfusion 


Lleostomy 


Colectomy with 5 inche 


of ileum 
colectomy 


Heostomy, ’ 
sig 


5 inches o 


except 
moid 


Ileostomy 


Ileostomy, ileo-sigmoid 


ostomy 
Ileostomy 
Exploratory, then medi 
ca 
Medical 
Medical 
Operation not given 
Medical 
Medical 
Medical 
Medical 


Medical 


Medical 


Medical 


Medical 


Medical 
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Result Family history 


Cause 
of death 
| 
| 


| 
Died | } 
Failing at 


mo 


Failing at 
mo 

Died Peritoniti 

Meta 


cinoma 


taticecar 
and 
tion 


Died 


exhau 


Well 


Died } Carcinoma 


Improved 
day 
rative 


Died 


postop 


ith 
Died 


ind father 
Died 
Died 


Died 


Died 


Improved 
Improved 
Improved 
Excellent 
Died |} Carcinoma 
Died | Carcinoma 
Died | | 

Improved 
Improved 
Improved | 
Improved 
Unimproved 


Improved 


Died 


Unimproved 


Im roved 


Improves 
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FAMILIAL TENDENCY 

A feature of congenital polyposis which 
would undoubtedly be more evident, if infor- 
mation were available, is the inherited predis- 
position of members of a family to exhibit this 
disease. Mummery says: ‘‘It appears to be a 
hereditary condition, as it can be traced 
through several generations, and the curious 
thing is that in such families a large proportion 
of individuals die at a comparatively early age, 
from cancer of the bowel.” Dukes shows 
charts of three families. In the first family one 
daughter had multiple adenomata, while her 
mother, six uncles and aunts, and her grand- 
father died of cancer of the large bowel. In the 
second family two members are suffering from 
cancer of the rectum or multiple adenomata, 
four aunts and uncles are involved, and both 
paternal grandparents. In the third family 
five members of the family, involving three 
generations on both sides, either have died of 
cancer of the colon or have multiple polyposis. 
In the writer’s case the patient, his brother, 
and father died of cancer, superimposed, as we 
know, in the case of one of the two sons and 
probably in that of the father, on a multiple 
polyposis. In the series of cases analyzed, a 
definite hereditary tendency was noted in 13 
cases, Or 11.1 per cent. 


MORTALITY 


In the entire series there were 61 known 

deaths, 47.2 per cent. 
TREATMENT 

l'ifty-one cases, 40.2 per cent, are known to 
have been treated surgically. On the cases in 
which the treatment was either medical or not 
stated, insufficient data were given to draw 
any conclusions as to methods. In the 51 
cases operated upon there were 18 deaths, a 
mortality of 35.1 per cent. In the remaining 
cases, there were 44 deaths, a mortality of 
50.5 per cent. 


TYPES OF OPERATION 


These are given more to show the number of 
procedures used than to make any deduction 
from the results. The type of operation per- 
formed was given in 51 cases, as indicated in 
the following table: 
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Cases 


oo 


en 

“Removal of rectum’’. . 

Ileostomy alone........ 

Colostomy with removal of part of colon... .. 

Appendicostomy....... 

Resection of intussusception. .... 

Total colectomy with ileostomy. . 

Ileo-proctostomy.......... 

Ileo-sigmoidostomy........ 

“Resection of colon”. ..... ee 

“Excision of mass at sigmoid flexure”’...... 

Complete colectomy with 5 inches of ileum. . 

es eee ee 

Resection of part of sigmoid. ..... 

Resection of anal canal and rectum... 

Total colectomy with ileosigmoidostomy.... . 

Ileocolostomy with removal of part of ileum, transverse 
Gnd ASCENGING COION. ........0525cceucas ae 

Ascending abdominoperincal excision......... . * 


RPRHWON FR FDS HH WWARUNUN 


In a consideration of the surgical procedure 
to be undertaken, it immediately becomes evi- 
dent that the type of operation depends on 
certain features in each individual case, viz., 
malignancy, extent of involvement, condition 
of the patient, and the technical ability and 
surgical experience of the operator. 

‘l he usual extensive involvement in the con- 
genital type of case renders a complete remov- 
al of the entire polyp-bearing area a more or 
less heroic task. Erdmann says that the prob- 
lem, first, is one of the determining of the ex- 
tent of the process before operation. ‘This can 
sometimes be done by palpation of the thick- 
ened gut-wall as was possible in Carroll’s pa- 
tient. In our own case, the entire bowel from 
ileocecal valve to the anus, was so markedly 
thickened and doughy that a diagnosis of the 
extent was immediately possible when the 
abdomen was opened. In such a case it would 
seem useless to remove a part, even though 
that part had already undergone malignant 
change, and to allow to remain, other highly 
potentially malignant tissue, or tissue which 
may already have become malignant, since 
several separate and apparently primary can- 
cerous areas have been found in the same case. 
Lilienthal, Soper, and Erdmann have success- 
fully done total colectomies with ileosigmoid- 
ostomies. Coffey was the first, and I believe 
so far the only one, to remove successfully the 
entire colon, sigmoid, rectum, and anus, with 
a permanent ileostomy in the treatment of 
this condition. The author’s patient was oper- 
ated upon after Coffey’s technique for colec- 
tomy, but died on the fourth day. Less radical 
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Fig. 1. Benign polyp. Glands are small and regular. 
methods have been tried, and for the most 
part, found wanting. Appendecostomy has 
failed entirely in some cases; in others it has 
afforded relief while the opening existed, only 
to have the disease start with renewed vigor 
when the appendecostomy was closed. Radi- 
um has been tried with reports of improve- 
ment, but no cures. Deep X-ray therapy had 
no apparent effect on our case, which was ob- 
served through the proctoscope months after- 
ward for signs of retrogression. 

Erdmann ends his discussion of treatment 
thus: ‘‘One may sum up the present status of 
treatment of this condition by saying that the 
only method which holds out any hope for 
cure in the disseminated variety is one im- 
posing upon the operator great technical diffi- 
culties, upon the patient great danger, and 
upon both the possibility that a successful 
operation may prove fruitless because the op- 
erator has been unable to determine accurate- 
ly the extent of the process and has, therefore, 
left behind areas capable of transmitting all 


| the original potentialities of the disease.” 


The writer’s patient was a man 34 years of age 
who came to the Miller Clinic in September, 1925, 
complaining of a persistent diarrhoea with bloody 
stools. He gave a history of having kad bowel trou- 
ble all his life, having what he called an “irritable 
bowel.’”? For ro years he had had several stools a day, 
often containing blood. He had lost 20 pounds in 
weight, but felt comparatively well and up to this 
time had been able to do his work without loss of 
time because of illness. His appetite and digestion 
were good and his chief complaint was that his fre- 
quent stools (at that time ten to twenty daily) in- 
convenienced him greatly. 





MULTIPLE 


POLYPOSIS OF COLON 





Glands are 
lined with normal epithelium of the columnar type. Cells 
are filled with mucus. 


Fig. 2. High magnification of benign polyp. 


His father had died of “‘ bowel trouble” after hav- 
ing been ill for a long time, and a brother had been 
operated on and found to have a multiple polyposis 
of the colon, from which he died. 

He was proctoscoped and numerous small and sev- 
eral large polyps were seen, the small ones covering 
the wall of the rectum and sigmoid as far as could be 
seen. 

Several of the larger tumors were removed with 
the snare and sectioned. These were about 1 centi- 
meter in diameter and were attached by short pedi- 
cles. Microscopic sections (Figs. 1 and 2) showed a 
center of connective tissue surrounded by normal 
mucous glands lined by high columnar epithelium 
which was thrown into folds corresponding to the 
irregularities of the surface. The epithelium, how- 
ever, was entirely normal in its type of growth, with 
no suggestion of any malignant process. 

Patient was seen about once a week and each time 
several of the largest polyps were snared off, until 
finally the rectum and lower sigmoid were compara 
tively free from the single ones, only the velvety, 
thickened surface caused by the myriads of small 
tumors being left. At the end of 4 months the stools 
had decreased in number from fifteen or more a day 
to one or two a day, and he had gained 20 pounds in 
weight. 

About this time it was decided to try deep X-ray 
therapy and he was given a course, with a rather 
severe reaction, but no appreciable diminution in the 
number or size of the polyps which were watched 
hopefully at intervals of 2 or 3 weeks for some signs 
of retrogression. 

In August, 1927, after he had been absent from the 
Clinic for 3 months, he presented himself with the 
complaint that he was now having more irritation 
and that his bowel movements were again more fre- 
quent. Proctoscopic examination showed a reddened, 
irregular, somewhat indurated mass 2 centimeters in 
diameter, projecting into the lumen of the bowel at 
the rectosigmoid junction. This was quite different 








Vig. 3. Section of malignant polyp removed in summer 


of 1927. The glands are large and irregular. 

in appearance than at any of the previous examina- 
tions, and a specimen was taken for microscopic 
examination, with a tentative diagnosis of carcinoma. 

Microscopic section (Figs. 3 and 4) showed no 
connective tissue present but the entire mass con- 
sisted of very large glands of irregular shape lined by 
atypical, large epithelial cells which showed many 
mitotic figures and large hyperchromatic nuclei and 
grew in a lawless manner. From the size and irregu- 
larity of the glands and the comparative undifferen- 
tiation of the epithelium, a diagnosis of adeno- 
carcinoma was made. 

The problem before us was this: a young man, two 
of whose family had died of a multiple polyposis had 
one known malignant and another possibly malig- 
nant area in his bowel. An exploratory operation to 
determine, if possible, the extent of the polyposis, 
and the presence or absence of other malignant areas 
was advised, our idea being to make an ileostomy if 
it were considered feasible. 

On September 13, the abdomen was opened. The 
thickened and doughy feeling of the colon promptly 
proved the presence of the polyps as far as the ileo- 
cwcal valve. An ileostomy was done and the patient 
was returned to bed. He soon began to show signs of 
obstruction and the ileostomy had to be opened pre- 
maturely, but we were fortunate enough to escape 
with little or no infection. After a stormy few days 
in which the drainage was inadequate he did very 
well, and by September 30, the discharge was the 
consistency of a normal stool and he was deemed to 
be in good condition for his second operation. 

On this date a total colectomy, after the method 
described by Coffey, was done, the anus and rectum 
being left and a quarantine pack inserted. Although 
his pulse was rapid he stood the operation well. He 
took fluids freely by mouth and seemed to be doing 
very well until the evening of the third day when he 
began to regurgitate small amounts. This continued 
in spite of gastric lavage and other procedures and 
his condition grew worse gradually until the morning 
of October 4, when he died. 


SURGERY, GYNECOLOGY AND OBSTETRICS 





Fig. 4. High magnification of malignant polyp. Giant 
glands lined with atypical columnar epithelium. 


The colon removed at operation (Fig. 5) showed a 
polyposis which extended from the rectum up to the 
ileocecal junction. At no point was any mucosa 
visible but placed close together on the inner surface 
were countless projections. For the most part these 
were small and triangular in shape with the base at- 
tached to the wall and the tip extending into the 
lumen of the bowel. They measured about 3 to 5 
centimeters in length and were covered by high col- 
umnar epithelium which was normal in appearance. 
At various points throughout the colon were other 
large polyps usually attached by a pedicle long 
enough to allow them to extend well out beyond the 
smaller ones. ‘These measured 1 to 3 centimeters in 
diameter and presented irregular surfaces. Micro- 
scopic sections showed them to be identical with 
those which had been removed in 1925 and 1926. 
The polyps of the colon were of all sizes and shapes, 
varying from tiny, triangular ones to large peduncu- 
lated ones but none of them showed any signs of 
malignancy. 

The autopsy was performed October 4. There was 
an absence of the colon, and the rectum remained as 
a necrotic stump covered by a fibrinous exudate. 
Cross section showed the wall to be necrotic. On the 
mucosal surface was a raised annular ulcerated area 
with thick, firm, overhanging necrotic edges giving 
the picture typical of a malignant process but with 
no suggestion of its having arisen from a polyp. 
Microscopic section (Fig. 6) showed it to consist of 
large masses of epithelial cells which were atypical in 
appearance and which were making a poor attempt 
at gland formation. The epithelial growth had infil- 
trated the entire wall and extended back under the 
normal epithelium. 

There was also a small but active tuberculous le- 
sion in each lung, the apex on the right and the upper 
part of the lower lobe on the left. ‘These consisted 0! 
a puckered scar surrounded by small tubercles in 
some of which there was a small amount of caseous 
necrosis. There was also a small abscess in the ante- 
rior abdominal wall at the upper edge of the incision, 
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lig. 5. Entire colon removed at operation. The smaller 
mass in corner is rectum removed at necropsy. 


but it was well circumscribed. No sign of inflamma- 
tion was found except in the stump of the rectum and 
this was entirely localized. No anatomical reason for 
death was found. 

CONCLUSIONS 

1. There are two distinct types of polyposis: 
acquired and congenital. 

2. Multiple polyposis is most common in 
childhood and youth, the average age in this 
entire series being 30.9 years, with over 65 per 
cent occurring before 35. 

3. The symptoms usually persist for a long 
time before medical attention is sought. 

4. Males and females are affected about 
equally. 

5. The probability of malignant change is 
high, in this series 34.6 per cent. 

6. There is a definite hereditary tendency. 

7. The mortality is high, 47.2 per cent un- 
der all forms of treatment. 

8. The treatment is not yet standardized. 
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lig. 6. Section of rectum removed at necropsy, showing 


irregular masses of atypical epithelium. 
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HASMATOMETRA 


A Report oF TWENTY-THREE CASEs! 


By HAROLD KE. SIMON, M.D., RocHester, MINNESOTA 


Fellow in Surgery, The Mayo Foundation 


HE retention of blood within the uterus 

is not uncommon but is not as common 

as might be expected if one considers the 
numerous opportunities in the average fe- 
male for the occurrence of obstruction in the 
lower portion of the genital tract. Besides the 
congenital anomalies of the uterus and vagina, 
that are frequently obstructive.in type, many 
pathological conditions occur in the lifetime 
of a woman which may result in an acquired 
obstruction at some point within the lower 
portion of the genital tract, usually within the 
cervical canal. The trauma of childbirth, 
frequently repeated, the various diseases that 
are likely to develop in the cervix, as well as 
certain surgical procedures, are all capable of 
producing such obstruction and may result in 
the accumulation of blood or menstrual fluid 
within the uterus. 

The part or parts of the genital tract in 
which the accumulation occurs are determined 
by the site, duration, and extent of the ob- 
struction, and the rapidity with which the 
fluid accumulates. If the obstruction is near 
the outlet of the vagina and a considerable 
portion of the vaginal cavity is patent above 
it, the ready distensibility of this portion of 
the genital tract will accommodate a large 
quantity of fluid and lead to the formation of 
marked primary hamatocolpos before the 
uterus becomes involved (Fig. 1a). When the 
pressure is increased sufficiently to distend 


the thicker and more muscular walls of the 
uterus, hematometra results secondarily (Fig. 
1b). When, however, only a small portion of 
the vagina remains patent above the obstruc- 
tion, the fluid is early forced into the uterus 
and hematometra results. If the vagina is 
completely obliterated, or if the obstruction is 
in the cervical canal, hematometra is primary 
and there is no hematocolpos. In any case 
hematosalpinx on one or both sides may be 
secondary to hematometra (Fig. 1c), and if 
the outlet of the fallopian tubes is patent and 
pressure is sufficient, leakage may occur into 
the peritoneal cavity to form hamoperitoneum. 

In animals a collection of transudate or 
other sterile fluid may accumulate in the 
uterus as a result of congenital or acquired 
obstruction (14), but we have been unable to 
find a reported instance in which retention of 
blood has occurred. According to Brumley, 
obstruction to the outlet of the uterus may 
develop in animals as the result of injuries 
arising during parturition, from the pressure 
of inguinal hernia, or following ligation of the 
uterus which is sometimes done to prevent 
conception. In animals, however, with the 
possible exception of some of the higher apes, 
menstruation does not occur, and the only 
way in which hematometra could develop, 
even in the presence of obstruction, would be 
as the result of bleeding from a retained pla- 
centa or from degenerating uterine neoplasm. 


1Abridgment of thesis submitted to the Faculty of the Graduate School of the University of Minnesota in partial fulfillment of the requirements 
for the degree of Master of Science in Surgery, 1927. 
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Most of the reported cases of hamatometra 
are of congenital origin. Among the earliest 
cases in this group is that of Chegoin, in 1829. 
The patient was a married woman, aged 32, 
in whom hematometra had developed as the 
result of a congenitally imperforate uterus 
and absence of the cervix. In the same year 
Dance reported a case of hematometra which 
had followed difficult and premature delivery. 
He stated that, while it is not unusual for 
retention to result from congenital malforma- 
tions, he was unable to find another instance 
reported in which it had developed following 
labor. Both of these cases were successfully 
treated by puncture. 

Bernutz, in 1848, reviewed from the litera- 
ture a number of cases of hamatometra, and 
proposed a classification on an etiological basis 
into four groups: (1) congenital; (2) following 
labor; (3) a reflex type comparable to cystitis 
with retention; and (4) retention resulting 
from emotional states such as shock and anger. 


- He was the first to recognize that complete 


obstruction is not essential for the production 
of hematometra. 

Dubrueil’s case, reported in 1889, was of 
interest, because haematometra developed 
after the menopause had been passed. The 
origin of the bleeding was not proved but 
fibromyoma was suspected. 

A number of cases have been reported in 
the literature since 1900, and more attention 
has been given to the problems of treatment. 
Horrocks, in discussing treatment, condemned 
the indiscriminate use of the puncture meth- 
od, which he believed to be applicable only in 
cases in which hamatocolpos alone was 
present. 

Quénu and Le Sourd, in 1906, reviewed 
from the literature 8 cases of uterus didelphys 
complicated by hamatometra. Six of these 
had been treated by conservative operations, 
consisting either of drainage through the va- 
gina, usually combined with abdominal ex- 
ploration, or of hemihysterectomy. These 
authors emphasized the importance of abdom- 
inal exploration at the time of vaginal drain- 
age to guard against the danger of rupture of 
adherent hamatosalpinx, should the sudden 
loss of fluid from the uterus cause it to con- 
tract rapidly and extensively. They also 


pointed out that in a uterus didelphys, men- 
struation may occur normally on one side 
coincident with the development of hamato- 
metra on the opposite side. In one instance 
pregnancy had occurred in the unobstructed 
portion of such a uterus. While they were not 
able to find any record of pregnancy following 
conservative operation on uterus didelphys 
they believed it to be theoretically possible. 

In 1907 Sikora, in discussing the treatment 
of hematometra, called attention to the fact 
that the methods of treatment had varied 
from time to time, but that there had been a 
progressive tendency toward the use of more 
radical surgical measures. He concluded that 
conservative measures should be employed 
whenever possible, whether the uterus is single 
or double, but that when the uterus is diseased 
it should be removed. 

Andrews, in 1911, reported two cases of 
hematometra complicated by haemoperito- 
neum. He had noted two similar cases in the 
literature. 

Gellhorn, in reporting an instance of ham- 
atocolpos, hematometra, and haematosalpinx 
secondary to gynatresia in a case in which the 
menopause had long since been passed called 
attention to the small number of similar cases 
reported in the literature. He concluded that 
the most common cause of gynatresia in the 
aged is a senile adhesive process secondary to 
senile vaginitis. As a result of this process 
which is really a thinning of the squamous 
epithelium of the vagina, a raw surface is 
created, the lumen of the vagina is narrowed 
as a result of changes in its elastic fibers, and, 
when the walls approximate, bands and con- 
strictions develop. This type of obstruction 
he believed is most likely to occur at the 
juncture of the middle and upper third of the 
vagina because of the narrowing produced at 
that point by the levator ani muscles. The 
source of the bleeding in these cases is usually 
from a tumor. 

Cases of various types and etiology have 
been reported by Gutiérrez, Eising, Purslow, 
Jones, and others (1, 7, 11, 18, 20, 24, 28). 


CASES FROM THE MAYO CLINIC 


Twenty-three cases of hamatometra, all 
but one of which were verified at operation, 
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Fig. 1. The sequence of involvement of the female 
genital tract with retention of menstrual fluid following 
low vaginal obstruction: a, hamatocolpos; b, hteematocolpos 
and hematometra; c, hematocolpos, hematometra, and 
bilateral hamatosalpinx. 


were observed at the Mayo Clinic from 1912 
to 1926 inclusive. In 11 of these the obstruc- 
tion was congenital and in 12 it was acquired 
(Tables I and II). 
CONGENITAL TYPE OF OBSTRUCTION 
Etiology. “mbryologically, according to 
Piersol, the uterus develops from the muel- 
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Fig. 3. Some of the possible combinations of simple 
obstructive anomalies with the more common types of 
duplication: a, persistent septum with atresia of the cervix 
on one side; b, uterus bicornis with atresia of the cervix on 
one side (two cervices); c, uterus bicornis with obstructed 
rudimentary horn; and d, uterus didelphys with atresia of 
the cervix on one side. 
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Fig. 2. Some of the simple obstructive congenital 
anomalies of the vagina: a, imperforate hymen or persistent 
membrane above the hymen; b, partial atresia of the 
vagina; c, atresia of the cervix; and d, complete atresia 
of the vagina. 


lerian ducts which unite at about the eighth 
week of intra-uterine life. After the union of 
these ducts, the intervening septum disap- 
pears and a single tube is formed, the anlage 
of the uterus. This ends blindly and is joined 
to the urogenital sinus by a solid cylinder of 
cells. This lumenless segment of the fused 
muellerian ducts represents the anlage of the 
vagina. By the end of the fourth month of 
intra-uterine life, it too has normally acquired 
a lumen and the anlage of the cervix has made 
its appearance at the uterovaginal juncture. 

The chief anomalous conditions of the uter- 
us and vagina depend on defective or incom- 
plete development or imperfect fusion of the 
two muellerian ducts. Arrested development 
of the lower part of these fetal canals accounts 
for the absence of all or any part of the cervix 
or vagina or the persistence of a membrane 
obstructing their lumen at any point. De- 
pending on the extent to which failure of 
fusion occurs, all degrees of duplication may 
result. Duplication and obliteration of differ- 
ent portions of the genital tract may co-exist 
in numerous combinations. 

In order that hamatometra or hamatocol- 
pos may develop as a result of congenital 
anomalies, two conditions must be fulfilled: 
the uterus must be sufficiently well developed 
to perform the function of menstruation, and 
the anomaly must include some type of ob- 
struction which prevents the escape of these 
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lig. 4. Case 7. Cross section of uterus with haematome 
tra, from congenital atresia of the vagina and stenosis of 
the external os. 


menstrual products. Figures 2 and 3 illus- 
trate some of the more common anomalies or 
combinations of anomalies in which these con- 
ditions are fulfilled. 

The most common type of obstruction is an 
imperforate hymen or the persistence of a 
membrane across the vagina a short distance 
above the hymen (Fig. 2a). Almost as often, 
varying portions of the vagina may remain 
obliterated, the atresia usually beginning at 
or just beyond the introitus and extending 
upward, leaving only a shallow pit of a few 
centimeters to mark the site of the vagina 
externally (Figs. 2b and 2d). If the entire 
vagina is absent, the cervix may also be 
absent and the uterus attached in the pelvis 
by a fibrous cord. Occasionally the vagina 
may develop normally while the cervix is 
absent or there is atresia of the cervical canal 
(Fig. 2c). In a uterus didelphys or a uterus 
bicornis, obstruction may be present on one 
or both sides in any position for which it has 
been described in the single uterus (Figs. 3, a, 
b, c, and d). 

In 11 of the 23 cases in this series, the 
obstruction was of the congenital type, and 
in g of these the anomaly depended on vary- 
ing degrees of arrested development of the 
vagina (Tables 1, A and 1, B). In one there 
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Fig. 5. Case 8. Hamatometra and bilateral hamatosal 
pinx from congenital atresia of the vagina. 


was an imperforate hymen; in two a dia- 
phragm persisted across the vagina above the 
hymen, and in 6 there were varying degrees 
of vaginal atresia (Figs. 4 and 5). In two 
instances the anomalies were more complex 
(Table 1, C). The patient in Case 10, aged 17 
years, had menstruated regularly since the 
age of 13, but she had suffered severe attacks 
of lower abdominal pain, especially marked on 
the right side and sometimes associated with 
the menstrual periods. Pain was becoming 
progressively more severe and recently had 
been associated with vomiting and hallucina- 
tions. There was incomplete uterus didelphys 
(Fig. 6), in the left side of which was a normal 
outlet that had been responsible for the men- 
strual flow. The outlet in the right side, how- 
ever, was occluded and hamatometra had 
developed. 

One case of true hermaphrodism, Case 11, is 
included in the series.' In this patient there 
was a uterus didelphys (Fig. 7) which com 
municated through the small vagina with the 
posterior male urethra at the verumontanum. 
The communication was so small, however, 
that it offered partial obstruction to the escape 
of menstrual fluid and caused a haematometra 
and a bilateral hematosalpinx. The symp 
toms were typical of haematometra, but be- 
cause of the communication with the posterior 
urethra there was, also, periodic hamaturia 
associated with each attack of pain. 

Symptoms. If there is congenital obstruc- 
tion in the vagina uncomplicated by other 


1 This case was reported in detail by Massonin 1925. 
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Rectosigmoic 1, <glegee 





Atresia 


Uterus bilocularis unicollis. 
at the level of the internal os on the right side with hamato- 
metra. 


Fig. 6. Case to. 


anomalies, the patient gives a history of com- 
plete absence of menstruation, with the onset, 
just prior to or at puberty, of monthly attacks 
of pain and cramps in the pelvis and lower 
part of the back. The pain at first is moder- 
ately severe, but with succeeding attacks it 
becomes more severe and of longer duration. 
The intervals between the attacks are thereby 
shortened until the pain is almost continuous 
and frequently almost unbearable. Nausea and 
vomiting and varying degrees of prostration 
are sometimes present. Before puberty, quan- 
tities of mucous secretion may collect and dis- 
tend the genital tract above such an obstruc- 
tion, thus producing mild symptoms, but 
with the onset of puberty these secretions are 
rapidly augmented and replaced by the prod- 
ucts of menstruation and the symptoms soon 
become more severe. 

The patient is often aware of a tender mass 
in the pelvis or in the lower part of the abdo- 
men, and the history is frequently given of 
enlargement of this tumor coincident with the 
onset of each attack of pain. The mass may 
decrease in size somewhat after each individ- 
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ual attack but it does not return to its previous 
dimensions before the succeeding attack in- 
tervenes. In the presence of haematocolpos, 
the pressure of this mass on the bladder may 
give rise to a moderate degree of frequency 
and burning on urination and occasionally to 
complete urinary retention (9, 21). 

More complex anomalies may modify the 
symptoms accordingly. When there is dupli- 
cation of the uterus with obstruction of the 
outlet of one side only, menstruation occurs 
regularly or the patient may become pregnant 
coincident with the development of hamato- 
metra on the other side. 


THE ACQUIRED TYPE OF OBSTRUCTION 


Etiology. The acquired type of obstruction 
is almost always in some portion of the cervi- 
cal canal and is consequently not associated 
with hematocolpos. The obstruction usually 
follows either severe lacerations from miscar- 
riage or difficult labor, or it is a direct result of 
a plastic operation on the cervix. Other occa- 
sional etiological agents that have been re- 
ported are the wearing of a stem pessary over 
a long period of time (16), the application of 
radium to the cervix (17), fibromyomata ob- 
structing the lumen of the cervical canal (27), 
and adhesions between the cervix and the wall 
of the vagina. Only rarely has cauterization 
alone of the cervix resulted in obstruction. In 
Case 15 (Table II), the obstruction followed 
the use of the cautery but was combined, how- 
ever, with dilatation and curettage and re- 
moval of a specimen from the cervix for 
biopsy. In this instance, the use of the cau- 
tery alone cannot be considered the etiological 
factor. In the aged as was pointed out by 
Gellhorn, senile vaginitis may occasionally 
lead to the formation of obstruction in the 
vagina. As these patients have usually passed 
the menopause, hematometra, and hematocol- 
pos result only in some pathological process, 
such as tumor, which is producing bleeding. 

In the congenital type, the obstruction is 
almost always complete from the beginning, 
but in the acquired type there is not infre- 
quently a period during which the occlusion 
is only partial. The obstruction may quickly 
become complete or it may remain indefi- 
nitely as an incomplete type. 
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Left horn of uterus 


Cystic ovary 


Fallopian 


Testicle 


Cervix 


HAMATOMETRA 361 


e Right horn 








of uterus 





Cystic ovary 


Testicle 
Fallopian tube 


lig. 7. Case 11. Hamatometra in a uterus didelphys from a case of true bilateral hermaphrodism. 


Twelve of the 23 cases in the series resulted 
from an acquired type of obstruction and 5 of 
these followed some type of plastic operation 
on the cervix (Table II, A). In three instances 
the operation included amputation of the cervix 
and in two instances it included dilatation 
and curettage alone and dilatation and curet- 
tage combined with biopsy and cauterization 
of the cervix. In one instance, Case 17, an 
incomplete type of obstruction followed am- 
putation of the cervix and developed into 
complete obstruction after the application of 
radium. In three instances, trauma incident 
to miscarriage or labor was responsible for the 
onset (Table II, C). In Case 21 there was 
slight haematometra which had not produced 
symptoms; it was noted incidentally in a 
uterus that had been removed for complete 
prolapse in a patient aged 62 years. Obstruc- 
tion was the result of a submucous fibromyo- 
ma situated at the internal os, combined with 
the reduction in the size of the lumen of the 
canal which is part of the normal involution- 
ary process occurring after the menopause. In 
this case, degenerating fibromyomata in the 
fundus were responsible for the bleeding. In 
Cases 22 and 23 the cause of the stenosis was 
not apparent (Fig. 8). 

Symptoms. The age at which symptoms 
develop in the acquired type of obstruction 
is considerably greater than that at which 
they develop in the congenital obstruction, 
the average age in the former being 36!% years 


and in the latter puberty. The oldest patient 
in the series was aged 62. After the meno- 
pause, obstruction developing at the cervix 
produces hydrometra rather than hamatome- 
tra, unless there is bleeding from neoplasm in 
the fundus or from degenerating submucous 
fibromyomata, as there was in this instance. 

In the acquired types, the patient gives a 
history of previous menstruation and usually 
dates the onset of symptoms from the occur- 
rence of some one of the etiological agents 
mentioned. Since the obstruction is usually 
at the cervix, hamatocolpos with its accom- 
panying urinary symptoms is usually absent: 
The character and periodicity of the pain is 
similar to that in the congenital type, but it is 
often less severe because the obstruction at 
first is likely to be incomplete and because the 
uterus at this period in life is more com- 
pletely developed and more readily distensible 
than at puberty. 

If obstruction is incomplete, the small 
opening which persists acts as a safety valve; 
the fluid is retained within the uterus until 
the pressure is sufficient to force it through 
this opening. Since only a small amount of 
the fluid can escape at a time while the re- 
serve within the uterus is regularly replen- 
ished by the menstrual flow, the result is an 
intermittent or continuous discharge. ‘This is 
associated with periodic attacks of pain and 
enlargement of the uterus typical of the com- 
plete type of obstruction. The discharge often 
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Fig. 8. Case 22. The uterus and adnexa from a patient 
with hzematometra from stenosis of the external os. Etiol- 
ogy not definitely established. 


acquires an offensive odor, the result of infec- 
tion. 

The general health of the patient remains 
unimpaired unless the symptoms are of un- 
usual severity or prolonged duration, when 
there is weakness and loss in weight. If infec- 
tion develops, there is elevation in tempera- 
ture and pulse rate and increase in the num- 
ber of leucocytes. 


DIFFERENTIAL DIAGNOSIS 


Dysmenorrhoea from other causes, but 
especially the idiopathic type, may be con- 
fused with hematometra. In no instance 
should hamatometra be diagnosed unless 
definite obstruction can be demonstrated in 
some portion of the lower part of the genital 
tract, and unless enlargement of the uterus 
can be demonstrated either persistently or 
intermittently in association with the attacks 
of pain. It is further essential for a diagnosis 
of hematometra that the retention of an 
appreciable amount of blood within the uterus 
be demonstrated at the time of operation. 


TREATMENT 
The earlier cases reported were treated 
rather indiscriminately by vaginal drainage, 
a trochar being used. The drainage was often 


inadequate and recurrence was frequent. 
Furthermore incomplete and often prolonged 
drainage not infrequently resulted in ascend- 
ing infection of uterus and fallopian tubes, 
and sometimes extension into the peritoneal 
cavity with the development of fatal perito- 
nitis. It then gradually came to be recog- 
nized that this method of treatment was only 
applicable in certain types of cases and that 
in many instances more radical measures were 
not only necessary to accomplish a cure, but 
safer. 

In young patients especially, it is desirable, 
if possible, to employ conservative measures 
in dealing with the pelvic organs. Unfortu- 
nately, in the younger patients with hamato- 
metra the obstruction is practically always 
congenital frequently involving a large part 
of the vagina, or is associated with other 
anomalies which make conservative treat 
ment difficult or impractical. 

In uncomplicated cases of hwematocolpos, 
with or without haematometra, in which the 
obstruction is due to imperforate hymen or 
persistent membrane across the vagina, free 
incision with irrigation of the cavities is the 
treatment of choice. In the uncomplicated 
cases which result from subtotal congenital 
atresia in which the uterus and cervix have 
developed normally and are attached to the 
vagina, the drainage operation is also appli- 
cable. If conservative treatment fails, if in- 
fection is present, or if the uterus and cervix 
have not developed normally or are attached 
to the vagina by a fibrous cord only, hysterec- 
tomy should be performed, and later in life, 
should it be indicated, a plastic operation can 
be performed to make a vagina. 

In the presence of hamatosalpinx on one or 
both sides, conservative treatment by vaginal 
drainage is attended by added risk because of 
the danger of rupture of the tube, if it is 
anchored by adhesions. As was pointed out 
by Carville and others, in contracting down 
when thus rapidly emptied, the uterus may 
produce sufficient traction on the distended 
and anchored tube to rupture it. Further- 


more, the incidence and seriousness of second- 
ary infection is increased in the presence of 
hematosalpinx because the distended and 
often dependent tube may not empty com- 
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Case 





TABLE 


Age 


| Onset of 


I.- 


History 


Nev ver menstruated; monthly at 
tacks of severe backache 
abdominal cramps, with urinary 
and tender; duration, 3 years 
Never menstruated; monihly at 
tacks of bearing-down pain in 
the pelvis becoming progres 
sively more severe; moderate 
dysuria and frequency; dura 
I year 


pain at age of 12; 
tum incised and menses normal: 
at 15 pelvic infection developed 


Never menstruated; 
tacks of severe 
cramps; duration 7 


monthly at 
abdominal 
months 


Never menstruated; pain in lowei 
part of k and abdomen wit! 
mild irritation of bladder; dura 
tion one year; tender mass ir 
pelvis 6 months 





Never menstruated; monthly at 

tacks of severe cramps in lower 
yart of abdomen, vomiting; mild 
requency and dysuria at times, 
duration 2 years; several previ 

ous unsuccessful attempts to 
open vagina 


Never menstruated; ‘monthly at 
tacks severe abdominal cramps; 
two previous unsuccessful at 
tempts to open vagina; duration 
6 years 


Never menstruated; monthly at 
tacks of severe abdominal pain 
progressively more severe; dura 
tion 9 months 


Never menstruate nd; monthly at 

tacks of low abdominal cramps; 

nausea and vomiting recently; 
duration 5 months 


HAMATOCOLPOS, 


and} 


requency; abdomen enlarging| 


with persistent profuse discharge} 
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CONGENITAL 


A. 


Clinical data 


| Bulging, imperforate hy 
men; pelvis filled by 
| cystic mass; hamatome 


tra and hamatocolpos 


t-| Diaphragm across 
} 2.5 cm above 

cystic mass in 
| temperature 100° 


hymen 


Onset of monthly attacks of pelvic! | Re mnants of vaginal sep 
vaginal sep-| 


tum with a large 
mass in the pelvis; tem 
perature 103, 
condition poor 


B. 


Large firm tumor in pelvis 
atresia of vagina; hama 
tometra 


Vulva incompletely 
veloped; complete 
in lower part of vagin 





large cystic mass in pelvis 


and lower part of abdo 
men 


Defects of labia and atresia 
of vagina; uterus en 
larged with cystic masses 
on both sides 


Vaginal atresia; uterus not 
connected with rudimen 
tary vagina 


Vagina patent external 
4 cm. only; uterus en 
larged and not connected 
with rudimentary vagina; 


tender masses on both 
sides 
Imperforate hymen; atre 


sia of vagina; small mass 
in left side of pelvis and 
larger cystic mass on 
right side; cervix absent 





menstruation at the age 


of 13; severe attacks of pain 
usually associated with menses 
and worse on right side; pro 
gressively more severe with) 


vomiting and hallucinations 


Recurrent attacks hamaturia 
with frequency and pain in the} 
left side; duration 10 years | 

| 





TYPES OF 


vagina 


pelvis; 


tender 


general 





Treatment 


Hymen freely incised; 
c.cm. bloody 
leased; uterus 
and packed 
form gauze 


fluid re 


with iodo 


Incision of membrane fol 
lowed by 
weeks later panhysterec 
tomy 


Vaginal drainage 





amount of pus; pan 
hysterectomy = after 
| months 
Vaginal atresia 
Vaginal drainage of tooc 


c.cm. thick chocolate col 
ored fluid 
with iodoform gauze 


Combined abdominal ex 
ploration and drainage by 
vagina 1000 ¢.cm. tarry 


blood 


Panhysterectomy 


Hyste rectomy; 


bilateral 
salpingectomy 
Hysterectomy and_ bilat 


eral salpingectomy 


Hysterectomy 





i 


Cervix small; fundus indis-| Plastic 


tinguishable from large 
round mass in pelvis | 


Bilateral undescended tes-| 
tis; some female charac 
teristics but known as a} 
male; penis normal; pros | 
tate abse nt; pelvic mass;} 
blood entered urethra on 
cystoscopic examination 


‘All the patients in this group were unmarried. 


Miscellaneous group 


operation; right 
removed with the 
right tube and ovary; 
left uterine cavity com 
municated with vagina 


horn 


right 
left 


Panhysterectomy; 
kidney absent, 
enlarged 


the 


infection; 3'% 


of large 


; uterus packed 


1250 


irrigated 


4 


Congenital septum or imperforate hymen 


Results 


Convalescence unevent 
ful; 6 years later in 
good health and men 


struating regularly 





Drainage for several 
weeks, convalescence 
one erwise uneventful 

years later in good 
health 


Recovery, health fair; 
2 years later died 
from pyelonephritis 


Convalescence unevent 
ful; 2 months later 
menstruation became 
normal; 6 months later 
health was good 


Two months later pa 
tient well and had 
menstruated normally 
twice; died from peri 
tonitis 3/2 years later 


Convalescence unevent 

ful; 7 years later in 
best of health and 
happily married 


Convalescence was un 
eventful; 10 months 
later the patient was 
in good health 


Convalescence 
ful 


unevent 


Convalescence 
ful 


unevent 


Convalescence unevent-| 
ful; 3 months later in 
good health and men 
struating normally 


363 


HAUMATOMETRA AND HASMATOSALPINX RESULTING FROM 
OBSTRUCTION! 


Comment 


Acute inflammation 
of the uterus, 
tubes, and ovaries 


Extensive — inflam- 
mation of the 
uterus and adnexa 


Anomolies of the 
genitalia were 
present in several 
other members of 


the family 


Hematometra with 
bilateral haemato 


salpinx; ovaries 
cystic and at 
rophic 


Hematometra and 
eft hamatosal 
pinx; external 
stenosed and cer 
vical canal dilated. 

Stenosis of internal 

with hama 

tometra and bilat 
eral hamatosal- 
pinx 


Os 


os 


Uterus bicornis with 
rudimentary horn 
on the left; small 
hamatometra on 
right; hamatosal 
pinx 


Incomplete uterus 
didelphys left side 
normal; ha:ma- 
tometra on right 
side 





Convalescence unevent 
ful; well 3 years later 





| Normally developed 


tubes and ovaries 
uterus didelphys 
both horns dilated 
with menstrual 
blood 
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TABLE 
vy 

4 | Age 
<) 

12 30 
13 30 
14 15 
1S 53 
16 jo 
17 | 36 
is 13 
19 st 
20 38 
a1 62 








URGERY, 


IT. 
A. Following 


History Clinical data 

Uterus enlarged to twice 
normal size; soft 
both sides; cervix ampu 
tated flush; no os demon 
strable 


One chil 1, diffic ult de liver sry; plas 
tic on cervix 4 years pre viously 
with cessation of menses and on-| 
set of monthly attacks of ab 
dominal cramps, progressively} 
more severe (married 6 years) 


y lacerated at childbirth 
rs previously; perineor-| 
rhi uphy and cervix amputated; | 
recently dysmenorrhaca; menses 
irregular and absent at times 





obliterated; uterus 
larged and soft 


en 


normal size; 
stenosis 


Uterus twice 
incomplete 
cervix 


One child; since amputation of 
cervix 4 years previously menses 
irregular; occasional “amenor-| 
rhea with enlargement of uter-| 

us, some intermenstrual spot-] 
ting with foul odor (married 20 
years) 

Four children and several mis 
carriages; 6 months previously, 
dilatation and curettage, biopsy 
and cauterization of cervix fol-| 
Jowed by monthly attacks of very} 
severe pelvic cramps; amenor-| 
rhoea; spontaneous rupture and 
escape 1500 c.cm. old blood dur-| 
ing an attack 5 days previously 


and enlarged; external 


os ck sed 


Kight children, last one 18 months) Firm irregular pelvic mass 


»sreviously followed by profuse 





leedin then dilatation and ries 
curettage; amenorrhoea since} 
with monthly attacks of severe 
pain (married 13 years) 
B. Following radium 


Uterus enlarged and bog 
gy; walked with a slight 
limp favoring right side 


Amputation of cervix 3 years 
previously; radium to cervix 1 
year previously followed by se 








vere attacks of right lumbar 
pair amenorrheea after first 
three attacks; 


| 
almost constant 
pain | 


C. Following accidents incident to labor 


Seven children, Temperature 100.3°, colos 
trum in breasts; uterus 
enlarged and firm, no os 


demonstratec¢ 


two miscarriages 
following miscarriage 1 year 
previously, monthly attacks of 
severe pain with moderate en 
largement of lower part of ab 
domen; complete amenorrhoca 





Two children, abortion 12 y Uterus enlarged with a 
previously followed by severe} cyst on left side; cervix 
dysmenorrhoea; amenorrhoea for} stenosed 
+ years 

First pregnancy 6 years previ-| Cervix scarred; almost 


complete stenosis of ex 
ternal uterus en 
larged to three times nor 
mal size 


ously; instrumental delivery fol 
lowed by infection; since then 
periods of amenorrhcea (mar 
ried 7 years) 


Os; 


D. 
Three children; menopause at 50;| Complete uterine prolapse 
no symptoms other than of uter 
ine prolapse 





masses 


Cervix cystic and scarred; 


canal almost completely 


of 


Uterus retroflexed, tender} Subtotal hysterectomy 


Miscellaneous group 
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HAE MATOMETRA AND HASMATOSALPINX FROM ACQUIRED TYPES OF 


plastic operation 
Treatment 


: Hysterectomy and bilat 
eral salpingectomy with 
partial resection of ova- 
ries 


Dilatation and curettage; 
small amount of old 
blood retained in uterus 


Cervix dilated; about 200 
c.cm. old blood escaped; 

|} uterus irrigated and 
packed 


| 
| 


| 
| 
| 
| 
| 
| 
| 


Hysterectomy with remov 
al of both tubes and ova 


Combined abdominal ex 
ploration and drainage of 
1000 c.cm. thick black 
fluid through vagina 





Combined abdominal ex 
ploration and drainage of 
about 3000 c.cm. choco 
late colored fluid through 
vagina 

Hysterectomy and removal 
of inflammatory cyst 
from left side; removal of 
right adnexa 


Dilatation advised 


hysterec 


al 





Mayo vagi 


tomy 








Convalescence unevent- 


Convalesc ence unevent- 








Results 
Convalescence unevent 
u 


Convalescence 
ful 


unevent 


Typhoid fever devel 
oped during conva 
lescence; 3% years 


later free from symp 
toms 


( ‘onvalescenc e unevent 
fu 


Convalescence unevent 
ful, recent case 


Convalescence unevent 
ful; relief from symp 
toms; hysterectomy 
elsewhere following re 
turn of symptoms 


ful 


Convalescence unevent 


u 


No further record 


ful 


OBSTRUCTION’! 


Comment 


Os completely oc 


cluded by a sep 
tum; hamatome 
tra and 


ar and hemor 
ragic endometritis 


Incomplete type of 


obstruction. 


Incomplete type of 
obstruction 


Uterus dilated, en 
dometrium mark 
edly haemorrhagic 


and hypertrophic 
with sclerosis of 
vessels. 


Uterus dilated with 
old blood; chronic 

salpingitis; ova 
rian and parova 
rian cysts. 


Complete obstruc 
tion at cervix 


Micre roscopic exami 
nation showed 
fluid containing 
mucus, blood, and 
an occasional pus 
cell 


stenosis 


Cervical 

atrophic endome- 
trium; chronic 
right salpingitis 


Involutionary 
stenosis cervical 
canal; internal os 
occluded by sub 
mucous fibromyo 
ma; fibromyomata 
in fundus; uterus 
contained old 





blood. 


and_ bilateral 
salpingitis, granu- 
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SIMON: HASMATOMETRA 


Age History Clinical data 


Case 


20 | Menses normal for 2 years; at 16| Syphilis, 


later aplastic 
menses scanty; then absent with 


anzmia; uterus enlarged 
severe backache and bearing 
down pain relieved  severa 
times by free flow of old blood; 
abdominal operation for retro 
version at 19 

Menstruation normal to the age 
of 40; then no record; dementia 
pracox since age of 30; later 
carcinoma of thyroid developed 


Necropsy 











1 All the patients in this group were married except in Cases 22 and 23. 


pletely and, as a source of prolonged drainage 
into the uterus and vagina, remain as an open 
pathway by which infection may enter the 
peritoneal cavity. In the presence of hamato- 
salpinx, therefore, and if the exact degree of 
development of the organs is not evident or if 
their exact relationship cannot be accurately 
determined beforehand, abdominal explora- 
tion should first be performed in order to de- 
termine the feasibility of vaginal drainage. 

. More complex anomalies offer individual 
problems in treatment. Uterus didelphys is 
probably the most amenable of these anoma- 
lies to plastic surgery, and when one side of 
the uterus is normal, resection of the obstruct- 
ed portion offers a good prognosis from the 
standpoint of the preservation of the men- 
strual function and the possibility of future 
pregnancy. This type of operation is attended 
by small operative risk. In the one case of 
hermaphrodism in the series, complete hyster- 
ectomy offered the only choice of treatment. 

In the acquired type of obstruction, the 
principles involved in the treatment are the 
same, except that radical operation may be 
more readily employed when the patient is 
approaching the menopause. As a rule, if 
hematometra is slight and uncomplicated, 
and especially if the obstruction is of the in- 
complete type, dilatation of the stenosis 
suffices. 

In selected cases, following drainage of the 
uterus in this manner, chemical hysterectomy 
as described by Masson and Foucar, would 
insure against recurrence and eliminate any 
associated intra-uterine infection: This pro- 
cedure is especially applicable if patients are 
near the menopause, or if there is persistent 
discharge, provided, however, there is no 


TABLE II. 
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Continued. 


Treatment Results Comment 


None Cervical canal sten- 
osed; uterus di- 
lated with blood; 
hematoma in wall 
of uterus and 
hemorrhage into 
other viscera. 


Died from severe cellu 
litis of arm 


Died from carcinoma of} Occlusion of exter- 
the thyroid nal os; uterus di- 

lated and _ filled 

with old blood. 


None 








involvement of the fallopian tubes. The 
uterus must first be returned as nearly as pos- 
sible to normal size. If involution does not 
take place spontaneously after drainage, it 
may be aided by the use of ergot and hot 
irrigations. 


PROGNOSIS 


Ii hamatometra is allowed to go untreated, 
a huge accumulation of fluid may result. 
According to Frank, more than 3.5 liters have 
been recovered, although the amount usually 
present varies from a few hundred cubic 
centimeters to 1.5 liters. With such an 
accumulation, the pressure may become so 
great that spontaneous rupture occurs at the 
weakest point, often the site of the obstruc- 
tion. However, the opening soon closes and 
there is either recurrence of the h«mato- 
metra, or pyometra develops. Spontaneous 
rupture occurred in Case 15 in the series, and 
this complication has been reported by vari- 
ous observers. In some instances rupture has 
taken place into the rectum, the bladder, or 
the labia, while in other instances the fluid 
has found an outlet into the peritoneal cavity 
through the fimbriated ends of the fallopian 
tubes. 

In general it is true that the prognosis im- 
proves as the surgical treatment becomes more 
radical. In selected, uncomplicated cases, 
however, the conservative type of treatment 
is followed by excellent results as to general 
health and the continuance of menstrual func- 
tion. 

The possibility of pregnancy occurring after 
hxematometra remains questionable. Subse- 
quent pregnancy has not been observed in 
any of the patients in this series, and we have 
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not been able to find any case reported in the 
literature in which it has occurred. It seems 
probable, however, that subsequent preg- 
nancy should occur in cases in which the 
uterus is returned to its normal condition 
prior to the menopause and in the absence of 
prohibitive congenital malformations. 


GENERAL DISCUSSION 

The fluid contained within these cavities 
varies somewhat in character, depending on 
the age of the patient and the site of the 
obstruction. If the obstruction is at the out- 
let of the uterus, the retained fluid consists of 
the products of menstruation. In congenital 
atresia, before puberty, mucus may some- 
times accumulate in large amounts. After the 
menopause, if the accumulation of blood is 
the result of some disease process within the 
uterus, pure blood mixed with débris in some 
instances will constitute the retained fluid. 

If obstruction is in the vagina, the cervical 
and vaginal glands contribute their secretions. 

Prior to operative interference, the fluid is 
usually sterile. Bell studied the chemical 
composition of hematocolpos fluid from two 
cases and found that the calcium content was 
high but that fibrin ferments and fibrinogen 
were lacking. 


SUMMARY 


Hxmatocolpos, hamatometra, and hem- 
atosalpinx may develop as the result of ob- 
struction within the lower part of the female 
genital tract, thus preventing the normal 
escape of the menstrual products or blood 
from the uterus. Such obstruction may be 
congenital in origin; it then usually involves 
the vagina and may be simple or associated 
with more complex anomalies of the genital 
tract. In other instances it may be acquired, 
in which case it usually involves the cervix, 
except in the aged, and is frequently the result 
of trauma incident to parturition or follows 
plastic operations on the cervix. The ac- 


quired type of obstruction may be complete 
or incomplete. 

The symptoms are typical. There is absence 
or cessation of the menses, coincident with the 
appearance of attacks of severe pelvic or ab- 
dominal cramps usually occurring about once 
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a month. These attacks of pain tend to be- 
come progressively more severe and are asso- 
ciated with progressive enlargement of the 
uterus. 

The treatment varies with the individual 
case. The genital organs should be preserved 
during the childbearing age, when the risk of 
the conservative type of operation is not pro- 
hibitive. In the presence of certain compli- 
cations, vaginal drainage should be combined 
with abdeminal exploration. In certain cases 
radical surgical measures should be adopted 
primarily. 
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CLINICAL SURGERY 


FROM THE SURGICAL CLINIC OF PROFESSOR V. HABERER 


THE 


BILLROTH I RESECTION OF THE 


STOMACH! 


By Dr. VICTOR ORATOR,’ DUESSELDoRF, GERMANY 


Formerly First Assistant in the Clinic of Professor V. Haberer 


LTHOUGH the etiology of stomach or 
x duodenal ulcers is still not definitely estab- 
lished, Professor Haberer’s practical ex- 
periences, which began when he was an assistant 
in von Eiselsberg’s clinic, together with the 
teachings of modern research, have established 
one fact, namely, that resection of the ulcer to- 
gether with the pyloric third of the stomach is 
essential for permanent cure (9, 10, 16). We may, 
therefore, choose either the Billroth I or the Bill- 
roth II operation. 

Since 1919, Hofrat von Haberer has considered 
the Billroth I the operation of choice and has 
used this method in 1,300 of his last 2,000 resec- 
tions of the stomach. It is only through the use 
of the Billroth I operation that the best physio- 
logico-anatomical relations are re-established. 
The most successful immediate and late results 
are obtained from this operation which is the 
shortest one to perform. Moreover, pepticojejunal 
ulcers occasionally follow the Billroth II operation 
and are so common after gastro-enterostomy and 
pyloric exclusion that that type of operation has 
had to be abandoned. 


INDICATIONS FOR OPERATION 


Gastric ulcers. All chronic, calloused, stomach 
and duodenal ulcers which medical treatment 
has failed to cure permanently, should be resected. 
Practically every diagnosis of chronic calloused 
ulcer in our clinic has been confirmed by X-ray 
by Dr. Leb, of the Zentral-Roentgen Institut. He 
has specialized in X-ray of the stomach and duo- 
denum so that he can visualize and localize ulcer 
niches as small as millet seeds. 

All acute, non-calloused ulcers are treated 
medically. 

2When the editors of SURGERY, GYNECOLOGY AND OBSTETRICS invited 
Prof. von Haberer to describe the technique of the Billroth [ stomach 
resection used in his clinic, he asked me to write the article. This de 
scription naturally resembles the one published by von Haberer himself 
(2 and 4) in 1920 although since then there have been developed some 
essential technical improvements. I wish to thank my superior for 


the trouble he has taken to supervise and approve this description of 
the technique he uses today.—V. O. 


Ulcer complications. Perforated ulcers are re- 
sected if possible, and if the patient’s condition 
will permit it. When resection is impossible, the 
ulcers are simply sutured over and jejunostomy 
added if needed. The peritoneal cavity is sponged 
out and closed without drainage (1 and 17). 

Surgery is delayed in cases with acute ulcer 
hemorrhage and if indicated transfusion admin- 
istered. 

Blood transfusion together with glucose and 
insulin administered intravenously is indicated 
before operative treatment in patients exsanguin- 
ated from chronic ulcer hemorrhage. 

Inasmuch as all chronic calloused ulcers are 
resected in von Haberer’s clinic, their malignant 
degeneration which is estimated at about 6 per 
cent (7) (for prepyloric as high as 30 per cent) 
(15) need not be considered. 

Pepticojejunal ulcers, which cannot always be 
confirmed roentgenologically, are a definite 
operative indication. Even in these cases after 
radical resection, the Billroth I operation should 
be used if possible because there is an ulcer pre- 
disposition and in occasional cases a peptico- 
jejunal ulcer will recur. In these cases, it is of 
great importance to include the pylorus in the 
resection because a similar condition to pyloric 
exclusion is otherwise established (5, 6, 9). 

After a gastro-enterostomy, many cases with- 
out pepticojejunal ulcers still have symptoms if 
the original ulcer is not healed, and require 
another laparotomy. In these cases a Billroth I 
is done after the gastro-enterostomy has been 
separated. 

Neoplasm of the stomach. ‘The Billroth I 
anastomosis is as a rule used after the most radical 
resection for carcinoma. The duodenum is 
generally not involved by the carcinoma and even 
with a subtotal stomach resection the Billroth I 
can be completed easily. The rapidity with which 
this operation can be finished is of great value 
to the cachectic carcinoma patient. As there is 


‘Translated by Samuel Fogelson, M.D., Chicago. 
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Fig. 1. Splanchnic anesthesia. Liver retracted upward 
by the liver retractor. Stomach pulled down. Point of the 


needle upon the spinal column with the aorta pushed to 
the right. 


little danger of postoperative haemorrhage, the 
submucosa-hemostatic sutures may usually be 
omitted. The serosa must be very exactly sutured 
because the adhering ability of the peritoneum is 
markedly reduced in carcinomatous patients. This 
danger is, however, equally great with the 
Billroth II operation. 


PRE-OPERATIVE PREPARATION 


The patient should stay in bed at least 5 or 6 
days prior to the operation. Whenever possible 
symptoms of acute irritation should be allowed to 
subside. The stomach is emptied the night before 
the operation and again immediately before the 
operation by means of an extreme Trendelenburg 
position which allows complete emptying of the 
stomach through the stomach tube. Hamorrhage 
contra-indicates this procedure, but perforation 
does not. One hour before the operation, % 
centigram of morphine is given, followed by 1 
centigram of morphine and 1 centigram of atropin 
three-quarters of an hour later. 


OPERATIVE TECHNIQUE 


1. Anesthesia and opening of the abdomen. 
Subfascial and subcutaneous infiltration with 14 
per cent tutocain is made along the costal mar- 
gins and then down to the umbilicus. After the 
abdomen has been opened, Braun’s splanchnic 
anesthesia is obtained by injecting 80 to 100 
cubic centimeters of 4 per cent tutocain (14, 19). 

Ether anesthesia is used when especially de- 
sired by the patient, or if the patient is young or 
excitable (3). The most exact hemostasis is 
essential in opening the abdominal wall. 
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Carrier with 2nd lidature 
\ 







Dissector ------- 


lst ligature 
tiec 7 


Cut between 
ligatures 


Fig. 2. Ligation of the left gastric artery. Stomach 
pulled down; lesser omentum split by scalpel; liver pulled 
upward by retractor; dissector pushed into the slit in the 
lesser omentum, then out, elevating the left gastric 
artery; and vessels along the lesser curvatures upon the 
dissector, ready for ligation. 


2. Exploration of the case. The stomach and 
duodenum are examined carefully but without 
tissue damage; adhesions of the omentum cover- 
ing the ulcer are freed by means of sharp scalpel 
dissection. Finally, the posterior wall of the 
stomach and duodenum is palpated through 
incisions in the lesser omentum and the gastro- 
colic ligament. The pancreas, gall bladder, biliary 
ducts, and appendix are also examined. All 
large lymph glands are critically considered. 

Orientation in the abdomen may become very 
difficult because: the lesser omentum may appear 
as a shrunken, board-like loop; the hepatoduoden- 
al and gastrocolic ligament may be altered by 
cedema; the head of the pancreas may have 
markedly swelled lymph-glands. Mobilization of 
the stomach may be limited further by the fre- 
quent penetrations into the pancreas, as found in 
31 per cent of our cases (18), or into the liver and 
anterior abdominal wall. The entire planning of 
the subsequent operative procedure depends upon 
clarifying the situation as found in such cases. 

3. Preparation for resection. The most essential 
prerequisites for successful ulcer resections are 
exact hemostasis and preparation for resection 
with a minimum of tissue damage. According to 
Haberer, adequate mobilization is and remains 
most important. The first part of the duodenum 
and the pars pylorica of the stomach is resected 
regardless of whether the ulcer is in the duodenum 
or the center of the stomach. The Billroth I 
anastomosis is then made possible when the stom- 





370 SURGERY, GYNECOLOGY AND OBSTETRICS 





Narrow _ 
dissector Duodenaum 
Lst ligatare tied 
lig. 3. Freeing of the inferior border of the duodenum. 


Stomach pulled to the right in order to stretch the duode- 
num; inferior border of the duodenum mobilized after 
cutting of adhesions; first ligation of the inferior border 
of the duodenum. 


ach-duodenum loop is elevated so as to permit ap- 
proximation of the pars media of the stomach 
and the first part of the duodenum. 

The blood vessels in the lesser omentum and 
gastrocolic ligament should be ligated with the 
most careful hemostasis. ‘The main branches of 
the curvature vessels are first double ligated at 
the future line of resection of the stomach and 
duodenum. This will naturally fall cardial to a 
stomach ulcer and aboral to one of the duodenum. 
After ligation of these main vessels, ligation of 
the remaining vessels in the lesser omentum and 
gastrocolic ligament can be finished with surpris- 
ingly few ligatures. 

As a rule, von Haberer begins the dissection 
where it is the most difficult. In a duodenal ul- 
cer, the duodenum is freed first, and in a gastric 
ulcer, the stomach. The pars pylorica is the 
Starting place only in the most difficult cases, 
and then the ulcer is attacked. ‘This type of 
procedure followed by immediate freeing of the 
ulcer, accomplishes the desired objective in the 
most rapid fashion. From our extensive expe- 
rience, this rapidity makes it the method of choice 
to be used whenever possible. 

The separation of the lesser omentum, gastro- 
colic ligament, and vascular adhesions, is ac- 
complished by cutting between two interrupted 
ligatures. These are introduced through blunt 
aneurism needles guided by Kocher dissectors of 
the appropriate size, modified by von Haberer. 
By this technique of multiple interrupted liga- 
tion, it is possible, through sharp scalpel dissec- 
tion to free quickly the non-vasculated parts of 
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lig. 4. Cauterization of penetration into the pancreas. 
A. Pancreatic wound partly sutured and peritonized. 


lesser omentum, of gastrocolic ligament, as well 
as the firm adhesions, which usually lie in the 
hepatoduodenal ligament or anterior duodenal 
wall. Naturally, the method of procedure will 
vary according to altered findings. When per- 
foration has not yet occurred, the stomach is 
readily pulled down, and the lesser omentum 
incised in the pars flaccida. The left gastric artery 
is doubly ligated at the level of the stomach cor- 
responding to this incision in the lesser omentum 
through which the right gastric artery can also 
be reached to be ligated. Then the peritoneal 
covering of the lower border of the duodenum is 
incised. From this starting place, the inferior edge 
of the pars superior and horizontalis of the duo- 
denum are dissected free by keeping close to the 
duodenal edge. The small Haberer sound is used 
to isolate segments which are ligated separately. 
The pancreaticoduodenal artery on the head of 
the pancreas is still not ligated and is caught near 
the stomach antrum where it arises from the right 
gastro-epiploic artery. The left gastro-epiploic 
artery is ligated after the gastrocolic ligament is 
severed. To tie the remainder of this ligament 
usually requires but a few ligatures. 

When a duodenal ulcer is present, and the 
hepatoduodenal ligament is indurated, it is above 
all essential to employ wide dissection of the su- 
perior duodenum. Only through this step can 
enough normal duodenum be freed from the con- 
tracted periduodenal adhesions to suffice for the 
proper execution of the Billroth I operation. 
The anterior wall of the duodenum is freed by 
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sharp dissection of the adhesions. This permits 
the duodenum to “climb out of” its indurated 
adhesions so that its superior and inferior circum- 
ferences can be freed in the typical manner 
already described. Finally, the posterior surface 
is prepared, and here, normal serosa is an absolute 
prerequisite for the Billroth I resection. 

When a stomach ulcer penetrates into the 
pancreas, the stomach and duodenum are first 
freed above and below the ulcer, so that only the 
site of penetration into the pancreas remains 
adherent. The adherent perforation is then 
burned out of the indurated pancreas by a 
platinum cautery, care being exercised to avoid, 
if possible, opening the ulcer. The resulting 
pancreatic callus is then covered by suturing it 
over very carefully with the pancreatic capsule. 
Injuries to the head of the pancreas should be 
very carefully avoided. In cases of this type the 
ulcer may be opened earlier. This may be done 
without danger provided the adjoining tissues 
are walled off. 

A similar technique may be used in penetrations 
into the liver, colon, or the anterior abdominal 

yall, ie., cauterization of the base of the ulcer, 
and exact suturing over of the serosa at the site 
of perforation. 

4. Resection and anastomosis. The instrument 
used is a double clamp which has been developed 
in von Haberer’s clinic (14). It consists of a 
stomach and a duodenal clamp which are held in 
the desired relationship by a third clamp. The 
suture material is fine silk for the seromuscular 
layers, and fine catgut for the mucosa. The 
posterior serosa is sutured by very small, semi- 
circular needles—the so-called Billroth needles 
which are slightly larger than the needles used 
for blood vessels; in addition, Kader needle 
holders of two different sizes, and copper, flexible 
retractors of varied size are used. 

The duodenal clamp is fastened just distal to 
the ulcer on the freed, healthy duodenum. If 
there is the slightest doubt that an ulcer may 
still be present further down on the posterior 
duodenal wall, the clamp is not locked until the 
duodenum is opened and its condition definitely 
established. However, as will be later demon- 
strated, the duodenal clamp is not used in many 
cases, and only through the omission of the clamp 
is it possible to approximate and suture after 
radical resection. 

The duodenal end of the stomach is clamped 
with a soft Doyen clamp to avoid any spilling of 
its contents. The peritoneal cavity is then 
carefully walled off, and the duodenum is severed 
with a cautery about 34 to 1 centimeter from the 
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Fig. 5. 1. Removal of the duodenum. The stomach is 
closed above the pylorus by a Doyen clamp. Two stay su 
tures in the duodenum are held by forceps and the freed 
duodenum is elevated. The anterior wall of the duodenum 
has already been opened by the cautery. Inspection of the 
posterior duodenal wall with the ulcer already exposed. 
2. Billroth I showing the suture of the posterior wall and 
the catgut hemostatic sutures. 


duodenal clamp; the pyloric stump is then 
covered with a laparotomy sponge; after eleva- 
tion of the stomach, the stomach clamp is fastened 
in the regions of the pars media, sliding the clamp 
from the greater curvature toward the lesser; 
the two clamps are next united by the third, with 
the stomach extending out over the left border 
of the abdominal incision—toward the surgeon’s 
right—so that the posterior surfaces of the 
stomach and duodenum may be widely approx- 
imated. 

As a general rule, it is possible to stretch the 
duodenum wide enough, through stay sutures in 
its inferior and superior edges, to fit the trans- 
verse cut of the opened stomach. The closely 
approximated posterior, seromuscular, interrupt- 
ed sutures are next inserted, the fine Billroth I 
needles and the small Kader needle holder being 
used. The seromuscular layer of the posterior 
wall of the stomach is cut about 1 centimeter 
away from the row of Lembert sutures down to 
the submucosal blood vessels which are ligated by 
interrupted catgut suture-ligatures. This pro- 
cedure decreases postoperative hemorrhage. The 





372 SURGERY. 











a . 


a =--- + - 


rn ee 





© 


Fig. 6. Special instruments used by Hofrat Haberer for 
gastric resection. ‘The double clamps, perforated Kocher 
sounds with aneurism needles to match, needles usually 
used for suturing the serosa, ruler (25 centimeters) to give 
approximate size of the instruments photographed. 


catgut hemostatic sutures of von Haberer are 
very similar to the hemostatic sutures used by 
Heidenhain in trepanation. ‘They narrow the 
lumen of the stomach so that it becomes possible 
to do an end-to-end anastomosis with the duode- 
num even in those cases which in the beginning 
presented a marked disproportion. The sutures 
are left long. 

The stomach is then moved to the patient’s 
right over the taut hemostatic sutures which are 
covered by a lap sponge and a flat 3-centimeter 
retractor to prevent their becoming entangled in 
another Doyen clamp later used. The sero- 
muscular layer of the anterior wall of the stomach 
is now incised as was the posterior wall. ‘This 
incision is about 3 to 4 centimeters from the von 
Haberer stomach clamp. It is important here to 
be far enough away from this stomach clamp so 
that their remains sufficient anterior wall of the 
stomach to permit the insertion of the final layer 
of anterior wall, Lembert sutures, without ten- 
sion and without the necessity or removing the 
stomach clamp. The submucosal blood vessels are 
ligated by interrupted catgut sutures in the same 
manner as were those of the posterior wall. 

The stomach segment to be resected is next 
closed by another Doyen clamp on its oral border 
and severed by electric cautery between the two 
clamps (von Haberer stomach and Doyen 
clamps) about 4 millimeters aboral to the 


hemostatic sutures. This is done by first burning 
a little slit in the mucosa, through which an 
anatomical forceps is inserted into the stomach 
lumen and then the mucosa of the anterior wall can 
be easily burned through between the spread 
blades of the forceps without injuring the adjacent 
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tissues. The stomach is again turned over to the 
left and a flat retractor is inserted into the stom- 
ach lumen against the still remaining mucosa of 
the posterior wall which is burned through so 
that the resected segment is free. The catgut 
hemostatic sutures are now cut. 

First the posterior and then the anterior walls 
are sutured by a continuous catgut suture which 
includes all of the layers of the stomach and duo- 
denum, the beginning and end of this suture are 
tied together. 

The anterior seromuscular suture line is com- 
pleted by interrupted silk sutures which seek to 
over-invaginate the duodenum with the sero- 
muscular layer of the stomach. Finally, the 
duodenum fits into the stomach as the stalk of a 
mushroom fits into its pileus. This end-to-end 
Billroth I anastomosis, with all of the stomach 
lumen entering into the anastomosis, is generally 
over two fingerbreadths long but we have never 
seen stenosis. 

It is only rarely possible to complete the 
anastomosis with both clamps in situ. As a 
general rule it is necessary to remove the duodenal 
clamp in order to be able to finish the anterior 
seromuscular suture. In a certain percentage of 
cases, the duodenal clamp must be removed after 
the duodenum has been stretched to match the 
stomach lumen by the superior and inferior stay 
sutures, so that the posterior serosa sutures can 
be inserted. In many cases, the duodenal clamp 
must be abandoned. Here before the duodenum 
is either opened or cut the two stay sutures are 
inserted and held tautly elevated to prevent 
spilling of the duodenal contents. Moreover, any 
pressure upon the duodenum must be avoided. 

5. Closure of the abdomen. The abdominal wall 
is closed in layers: the peritoneum by continuous 
silk, the fascia with interrupted silk, and the 
skin with clamps. 

6. End-to-side modification of the Billroth tech- 
nique (Haberer-Moynihan). In those cases in 
which it is impossible to obtain a good serosa on 
the posterior duodenal surface, the Billroth I 
operation is contra-indicated. Instead, the duo- 
denal stump is buried by being covered with two 
rows of sutures, the first being continuous catgut, 
followed by silk Lembert sutures which include 
the pancreatic capsule in covering the duodenal 
stump. There now still remains the possibility 
of obtaining the advantages of the Billroth I 
anastomosis by utilizing the end-to-side von Ha- 
berer modification. The duodenum is mobilized 
markedly by means of the cutting of the peri- 
toneum laterally and to the right of the pars 
descendens of the duodenum (vena cava is now 
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exposed). Then the transverse cut edge of the 
stomach is anastomosed to the pars descendens of 
the duodenum with two rows of sutures either 
terminolateral or end-to-side. 

End-to-side anastomosis is contra-indicated in 
many cases because of dense adhesions or unfav- 
orable position of the head of the pancreas. 
The antecolic Billroth II resection together with 
a Braun’s entero-anastomosis then becomes the 
operation of choice. Because of limited space, it 
is inadvisable to discuss further the modifications 
of the Billroth I technique which may be needed 
in ulcers of the cardia, in perforated ulcers, in 
hemorrhage or other complications. 


POSTOPERATIVE TREATMENT 


After operation, nothing is given by mouth for 
the first 12 to 36 hours, or as long as the patient is 
nauseated, weak tea in very small amounts being 
the first food. Thirst is combated by physiological 
salt solution and glucose per rectum by the drip 
method. Black coffee is included in these enemas 
for stimulation. 

Patients in shock or very emaciated or starved 
patients are given intravenously 50 to 150 cubic 
‘centimeters of 50 per cent glucose together with 
40 to 80 units of insulin (8). 

Hemorrhage from the stomach after operation 
has practically disappeared since we have been 
using the catgut hemostatic sutures. The patient 
is kept on a liquid diet for 7 days, and remains in 
bed 14 days. About 17 or 19 days after operation, 
the patient is fluoroscoped. In cases of emesis or 
moderate gastric atony, the stomach is washed 
out. Threatened lung complications are treated 
by forced deep respiration, carbon dioxide inhala- 
tions; camphor and lobelin; morphine is given 
for pain. As a prophylaxis against pneumonia, 
Bier’s etherpsicain, afenil, and heart stimulants 
such as digipuratum, or digitalis are used. Cases 
of beginning pneumonia receive carbon-dioxide 
inhalations, ro cubic centimeters of camphor in oil, 
80 to 800 cubic centimeters of 4 per cent colloidal 
iron sugar solution intravenously, as well as the 
customary therapy. Before discharge from the 
hospital, all patients are given definite dietary 
directions and are instructed to return for con- 
trol examination once a year. 


EARLY POSTOPERATIVE COMPLICATIONS 


1. Peritonitis, secondary to separation and leak- 
age at the suture line, is a rare but usually fatal 
complication. It is found occasionally in very 
cachectic patients or may result from digestion 
of the sutures in those cases in which the pancreas 
—especially the head— has been traumatized by 
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faulty technique. Separation of the suture line 
in Billroth I, secondary to excessive tension, 
can be avoided if the duodenum is properly pre- 
pared and if the operative indications are care- 
fully applied. 

2. Subphrenic abscesses and empyema are 
much less common after a Billroth I than after 
a Billroth II operation. These complications are 
curable if diagnosed early enough and drained. 

3. The most common complication is pneu- 
monia which occurs just as frequently after local 
as after general anesthesia. Its etiological basis 
may be either an existing bronchitis, bronchiec- 
tasis, or tiny lung emboli. Prophylaxis consists 
of minimizing tissue damage and limiting evis- 
ceration with resulting cooling of the intestines. 
Gangrene of the lung which may follow accidental 
aspiration during general anesthesia is treated by 
salvarsan. 

4. Prior to the use of the hemostatic sutures of 
the submucosal blood vessels, hemorrhage was 
relatively frequent; but it has now practically 
disappeared. Treatment consists of abstinence 
from food, ice-bag to the stomach, irrigation of 
the stomach with from ro to 20 liters of 1% per 
mille lapis solution, calcium-gelatin, and serum or 
blood transfusion. 

5. Brown atrophy of the heart from chronic 
malnutrition may lead to failure of the circulation. 
Its existence can only be suspected but not 
definitely diagnosed in exsanguinated patients or 
those who have suffered from chronic ulcers for 
many years. 

6. Fatal emboli did not occur in this series of 
cases. 

7- A mild postoperative parotitis will occa- 
sionally occur after gastric resection for ulcer. 


LATE COMPLICATIONS 


The following late complications may be de- 
creased by the use of the Billroth I type of 
resection: 

1. In cases of resection in which there are mul- 
tiple ulcers (12) of the duodenum, it is easy to 
overlook one which leads to the so-called “appar- 
ent” recurrences. Careful anatomical explora- 
tion, which is possible in the Billroth I resection, 
will decrease this oversight and eliminate the 
“apparent” recurrences. 

2. The “scar” recurrence is found after the 
Billroth I resection when the duodenum used in 
the anastomosis is either pathologically scarred 
or the ulcer not completely healed. Proper eval- 
uation of the anatomical findings at operation will 
limit the Billroth I resection to the indicated 
cases and eliminate this error. 
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3. 
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A small percentage of patients complain of 


so-called “small-stomach,” but as a general rule, 
the early postoperative, rapid, or precipitate 
emptying of the Billroth I stomach stump is 
gradually replaced by normal stomach emptying. 
There was a 4 to 5 per cent postoperative mor- 
tality and 96 per cent cures in a series of over 
1200 Billroth I resections which included all 
difficult cases and patients of all ages (11). 
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FROM THE ORTHOPEDIC SERVICE, MASSACHUSETTS GENERAL HOSPITAL 


ARTHROTOMY OF THE 


HIP 


By NATHANIEL ALLISON, M.D., F.A.C.S., Boston 


HE hip joint is deeply placed and is sur- 

rounded by numerous muscles. The psoas 

and iliacus are in front of the articulation. 
Behind it are the quadratus femoris, the obturator 
internis, the two gemelli, and the pyriformis. To 
the outer side lie the gluteus medius and minimus 
and rectus, and to the inner side are the pectineus 
and obturator externus. 

The hip joint has an exceedingly strong capsule 
made up of white fibrous tissue which is thickest 
in front. Itsre-enforcing ligaments are the strong- 
est in the body and include the iliofemoral, the 
ischiofemoral, and the pubofemoral ligaments; the 
pubofemoral and the iliofemoral forming what is 
known as the Y-ligament of Bigelow. The thin- 
nest part of the capsule lies between the iliofemo- 
ral and pubofemoral ligaments, and here the joint 
cavity often communicates with a small bursa 
which lies below the psoas muscle. The hip-joint 
capsule is also weak where it is covered by the 
obturator muscles. 

The upper border of the great trochanter is on 
a level with the center of the hip joint. Nélaton’s 
line extends from the anterior superior spine of the 
ilium to the most prominent part of the tuberosity 
of the ischium, running across the center of the 
acetabulum and passing over the top of the great 
trochanter. 

The head of the femur lies just below and to the 
outer side of the central point of Poupart’s liga- 
ment. 

There are descriptions in surgical literature of 
many different methods of carrying out the opera- 
tion of arthrotomy of the hip. The operation has 
been recognized as an important one since a re- 
mote period of surgical history. The names of 
such surgeons as Lisfranc, Sedillot, Percy, Roux, 
Langenbeck, Lucke, Barber, Kocher, and many 
others are associated with methods of opening the 
hip joint. Indeed, Farabeuf (1841-1910) assem- 
bled in his treatise on operative surgery! 18 differ- 
ent methods of performing the operation. 

In times past the operation of arthrotomy of the 
hip was done in desperate haste for desperate con- 
ditions. Surgical skill reached its maximum of 
deftness in doing the operation, and considerable 
pride was taken in stop-watch records. The ne- 
cessity for haste was very urgent for excision of the 


'Published by Masson et Cie, Paris, 


hip was attended by terrible mortality. Treves 
gives statistics collected by Otis in 1891, showing 
a death rate of 90.9 per cent following gunshot 
wounds. The same statistics show that the mor- 
tality without operation was 98.8 per cent. When 
amputation was promptly done the mortality was 
83.3 per cent. Bryant, in 1887, stated that when 
the operation of hip resection was done for disease, 
the mortality ranged from 15 to 45 per cent. In 
gunshot wounds, death occurred in 92.5 per cent 
from primary operation; in 91 per cent from infec- 
tion, and in 90.5 per cent following secondary op- 
eration. Present day surgical methods have made 
the operation less lethal in character, and have 
vouchsafed to the surgeon a greater sense of secu- 
rity than was felt by the past generation. Never- 
theless, the operation of arthrotomy of the hip re- 
mains a major surgical procedure, one not to be 
undertaken lightly, and one requiring surgical ex- 
perience and judgment as well as skill and deftness 
in the handling of tissues. 





\ 


Fig. 1. Some of the approaches to the hip joint. 7, ante- 
rior; 2, Sprengel, Smith-Petersen; 3 and 4, Kocher; 5, Ollier; 
6, Sayre; 7, Bryant; 8, Ober. 
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lig. 2. 
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These three methods are best 


Drawings showing the anterior, J, lateral, J7, and posterior, [77, approaches. 


adapted to the performance of arthrotomy of the hip. 
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Fig. 3. The anterior approach, called the Smith-Petersen approach. 
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Vig. 4. The lateral approach described by Ollier. 


Operations on the hip joint have various ob- 
jects: drainage of an infection; repair of a frac- 
ture; or plastic reconstructions upon the head and 
neck of the femur or the acetabulum. In some 
cases it may be necessary to excise the joint, or 
create an ankylosis, or attempt to re-establish mo- 
tion in an ankylosed hip. At times the hip may be 
flail or wobbly because of paralysis, and a stabili- 
zation of the joint may be needed. Other objec- 
tives of surgical treatment also may arise. In con- 
sequence, several useful methods of approach to 
the hip have been devised, and it is of great im- 
portance in each case to select the method of ap- 
proach which will best allow the accomplishment 
of the end required. 

Arthrotomy of the hip should be done only with 
the full realization on the surgeon’s part of the 
importance of all the details of operative tech- 
nique and after-care. The surgeon must be fully 
cognizant of the dangers in general and in particu- 
lar to each individual patient. He must know 
exactly why, when, and how the operation should 
be performed. 

The dangers, in general, encountered in arthrot- 
omy of the hip are those common to any serious 
surgical procedure performed upon patients who, 
as a rule, are not in good physical condition. Con- 
sequently, the operation must be done with rea- 
sonable speed and with due regard to the tissues. 
Severe traumatism of soft parts and of bone tissue 


must be avoided. Surgical shock from trauma and 
loss of blood are the chief dangers. It goes without 
saying that operative infection is a most disas- 
trous result, insuring always a long period of seri- 
ous illness with high mortality. Nowhere in sur- 
gery are a careful technique and a rigid asepsis 
more necessary. 

Asa rule, arthrotomy of the hip should be done 
only for urgent reasons, such as, pain in the hip or 
inability to walk; or in order to stabilize a tuber- 
culous hip or to drain an acute infection of the 
joint. 

If a condition warrants operative interference, 
the operation should be done as soon as possible 
after the conditions have been properly weighed 
and studied. Satisfactory roentgenograms should 
be obtained before operation is decided upon. 

Among the lesions which may require hip ar- 
throtomy are the following: acute infections of 
the hip joint; tuberculosis of the hip in adults 
so-called hip fusion; fracture of the femoral neck 

reconstruction or bone plastic; unreduced trau- 
matic dislocations of the hip; arthritis of the hip, 
with painful motion or loose bodies; disarticula- 
tion or amputation for sepsis; ankylosis of the hip, 
so-called arthroplasty; unreduced displacement of 
the upper femoral epiphysis; obscure arthritis de- 
manding tissue examination; congenital disloca- 
tion in young adults or adults; and stabilization of 
the hip in paralysis, notably poliomyelitis. 
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lig. 5. 
for biopsy on the hip. 


Other conditions and variations of lesions just 
mentioned may also make it necessary for the sur- 
geon to proceed to arthrotomy of the hip. 


METHODS 


There are three useful methods of approach to 
the hip, i.e., anterior, lateral, and posterior, and it 
is important to select the method which will best 
favor that which is to be accomplished after the 
hip is opened. 

We have found on the Orthopedic Service at the 
Massachusetts General Hospital that the anterior 
approach is best suited to those cases of hip lesion 
in which a disarticulation of the femoral head is 
necessary, and in which it is probable that some 
type of osteoplastic operation is indicated upon 
the femoral head or acetabulum, or the margins 
of the latter. Therefore, the anterior approach is 
to be used in the following lesions: tuberculosis of 
the hip in adults, so-called hip fusion; unreduced 
traumatic dislocations of the hip; arthritis of the 
hip, with painful motion or loose bodies; ankylosis 
of the hip, so-called arthroplasty; congenital dis- 
location in young adults or adults; and stabiliza- 
tion of the hip in paralysis, notably poliomyelitis. 

We have found also that the lateral approach is 
best in fracture of the femoral neck—reconstruc- 
tion or bone plastic; and in disarticulation or am- 
putation for sepsis. 

We have made use of the posterior approach in 
the following lesions: acute infections of the hip 
joint; unreduced displacement of the upper femo- 
ral epiphysis; and obscure arthritis demanding 
tissue examination. 

Each method of approach has certain advan- 
tages in some lesions and disadvantages in others. 
For instance, the removal of the trochanter major, 


__Sciatic nerve 





Posterior approach, described by F. R. Ober. Most useful for drainage and 


which is necessary in the lateral approach, is not 
the best approach for drainage of the joint in acute 
infections; for obvious reasons, the posterior ap- 
proach is best in this instance. Likewise, the 
anterior approach is not advisable for recon- 
struction operation in ununited neck fracture be- 
cause in this instance a bone plastic must be done 
on the greater trochanter. Obviously, the lateral 
approach is indicated in this lesion. Furthermore, 
neither the lateral nor the posterior approach will 
give sufficient exposure for bone plastic measures 
on the neck and head or the acetabular margin 

here the anterior approach is best. Of the three 
methods of approach, it is fair to say that the 
anterior is the most difficult and damaging; next, 
the lateral; and least damaging, the posterior. In 
consequence, it is beyond question better to use 
the posterior approach in all operations done for 
the purpose of tissue removal for diagnosis, and in 
all attempts to establish drainage in infections of 


the hip. 
PREPARATION 


The patient’s general condition should be the 
best possible under the circumstances before oper- 
ation is done. If possible, several days of rest, 
with good sleep, should be secured. The skin 
should be shaved and cleansed with soap, water, 
ether, and alcohol before the operation. ‘The ordi- 
nary pre-anesthetic precautions should be ob- 
served. The skin over the entire hip region should 
be painted with iodine, and the operative field 
carefully draped with sterile coverings. It is al- 
ways necessary to manipulate the leg and thigh 
during the operation; consequently, it is essential 
to cover the patient so that the hip on the side to 
be operated upon may be moved without danger 
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lig. 6. Types of reconstruction operations done for ununited fracture of the femoral 
neck. A, Albee operation and B, the Whitman operation. In both of these operations 
the head of the femur is removed. C, Brackett’s operation—the fractured head is re- 
placed on its stump of the neck. Whitman’s operation and Brackett’s operation both 
require transplantation of the greater trochanter. 





Fig. 7. Reconstruction of the margin of the acetabulum. 
Useful in dislocation of the hip, either congenital or due to 
paralysis. A shelf is turned down from the margin of the 
acetabulum and wedged out with a bone transplant (Dick- 
son’s operation). 


to the technique of operation. This is done by 
encasing the foot, leg, and thigh in a sterile cover, 
outside the rest of the sterile coverings so that the 
operator may grasp the leg and thigh and manipu- 
late the hip without breaking asepsis. 

We commonly use three methods of approach in 
arthrotomy of the hip. Taking them in order, the 
steps of the anterior, lateral, and posterior meth- 
ods are as follows. 


ANTERIOR APPROACH 
There are several methods of anterior approach. 
The one used by us is perhaps better described as 
the superior-anterior approach and is called by us 
the Smith-Petersen method. A similar method 
yas used by Sprengel in Germany about 100 years 
ago, and later by Anderson in England. Kocher 
describes this approach for removal of the ilium. 
We call the method the Smith-Petersen approach 
because of his re-discovery in 1917 of the value of 
this method of opening the hip joint." 


1Smith-Petersen, M. N. Am. J. Orthop. Surg., 1917, xv, 529. 
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Fig. 8. Arthrodesis of the hip. A, Hibbs’ operation for fusion of the hip. A bone 


transplant is made and tie trochanter major is turned upward over the neck and im- 
bedded in the ilium. B, J. C. Wilson’s operation for fusion of the hip. A bone flap is 
turned down from the surface of the ilium over the neck and the femur implanted in 
a groove produced by the elevation of the greater trochanter. C, Ober’s operation 
for fusion of the hip. The ‘‘crown roast” method. Numerous small bone fragments 
are turned down over the neck of the femur from the ilium into a split between the 
trochanter and the shaft. D, Allison’s operation for fusion of the hip. A bone trans- 
plant taken from the tibia is imbedded in the neck of the femur and in the surface of 
the ilium across the hip joint. These operations are intended to be extra-articular and 





are useful in the production of ankylosis of the hip in tuberculosis. 


The patient lies on his side, one-third the way 
over, with a long sand bag against his back. 

1. A curved incision is made over the crest of 
the ilium from the anterior spine to a little beyond 
the middle of the crest. 

2. A vertical incision is made on the anterior 
thigh from the anterior superior spine of the ilium 
to about 4 or 5 inches downward from the spine. 

3. These two cuts make an angle with each 
other at the anterior superior spine. The skin and 


subcutaneous tissue being divided, the wound 
edges are covered with skin towels clipped secure- 
ly in place. 

4. The upper arm of this angular incision should 
be completed first. Beginning at the anterior su- 
perior spine, the incision is carried directly down- 
ward to the bone, the origin of the gluteus medius 
being cut and the periosteum incised. With a 
sharp periosteal elevator the periosteum is now 
elevated from the ilium, the muscles being carried 
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with it. The depth of the wound is packed with 
gauze strips. 

5. The vertical arm of this angulated incision is 
completed by the intermuscular planes being en- 
tered between the sartorius anteriorly and the 
tensor fascia femoris posteriorly. The fascia is the 
only structure demanding division, and by retrac- 
tion the anterior surface of the hip joint capsule is 
clearly seen. The capsule should be divided in 
such a way as to preserve the iliofemoral Y-liga- 
ment of Bigelow. After the freeing of the capsule 
from the cotyloid ligament at the acetabular mar- 
gin, a vertical cut is made along the border of the 
iliofemoral band of the Y-ligament. This exposes 
the anterior external aspect of the head of the 
femur. By flexion of the thigh and external rota- 
tion, the head of the femur is delivered. The expo- 
sure thus accomplished gives access to the acetab- 
ulum, and the entire head and neck of the femur. 

6. The flap is turned back after suture of the 
capsule, the gluteus medius is stitched to its peri- 
osteal attachment and the anterior line of suture 
is closed in layers. 

LATERAL APPROACH 

The lateral or Ollier’s approach, in which the 
hip from the region of the great trochanter is 
opened, was recently advocated by J. B. Mur- 
phy! as a proper approach for arthroplasty of the 
hip. Lexer also advised this manner of approach 
to the hip for arthroplasty. Baer has used it as the 
method of choice in his operations for re-establish- 
ment of motion at the hip. To us it seems less suit- 
ed to arthroplasty than does the anterior approach 
because of the necessity for fracture at the region 
of the greater trochanter. 

The patient lies on his side with the thigh flexed 
to 45 degrees. 

1. A curved incision through skin and subcuta- 
neous fat is made starting at the anterior superior 
spine and running to the posterior superior spine. 
The curve is flat, U-shaped, with its lowest point 
about 1 inch below the tip of the greater tro- 
chanter. The flap is turned upward exposing the 
tip of the trochanter. The aponeurosis of the 
gluteus maximus is divided vertically and retract- 
ed backward. 

2. The trochanter major is now cut through 
about 1 inch below its tip. The direction of this 
osteotomy is oblique, so that the upper end of the 
cut is at the upper surface of the femoral neck. 
This detached fragment is pulled upward, and car- 
ries with it the muscles which have insertion at 
the greater trochanter, i.e., the gluteus medius, 
gluteus minimus, pyriformis, and gemelli. 

1Murphy, J. B. Arthroplasty, 1909. 


ARTHROTOMY OF THE HIP 381 





Fig. 8a. Roentgenogram showing bone transplant taken 
from the tibia and planted in the ilium and femur across the 
hip joint, as described by the author. 


3. The anterior margin of the gluteus medius is 
dissected from the posterior margin of the tensor 
fascia femoris. This exposes the upper surface of 
the joint capsule and the acetabular margin. 

4. The capsule is divided vertically, and the 
head of the femur dislocated by adduction and 
internal rotation of the thigh. 

5. The fragment of the trochanter is sutured in 
place either by catgut stitches or a bone pin. The 
muscles are sutured together by interrupted su- 
tures. The skin is sutured with silk, either an 
interrupted or continuous stitch being used. 

The lateral approach is admirably suited to re- 
moval of the head of the femur in old ununited 
fractures, especially when some type of recon- 
struction is to be done, as in the Whitman or 
Brackett opeiaiior. The reshaping of the neck 
and trochanter region is more easily accomplished. 
It is less damaging to the hip region than is the 
anterior approach; it requires less time for expo- 
sure; and, consequently, is advisable as an ap- 
proach in patients of advanced years, or in those 
of poor physical condition. 

POSTERIOR APPROACH 

This method has been described by Ober? and is 
called by us the Ober method. This approach is 
not desirable in conditions in which exposure of 
the head of the femur is required. Its use is for 
drainage of the hip joint or removal of tissue for 
examination and diagnosis. Ghormley has recent- 
ly used it for replacement of slipping of the upper 
femoral epiphysis with good result. Langenbeck 


*Ober. F. A. Posterior Arthrotomy of the Hip. J. Am. M. Ass., 
1924, Ixxxiii, 1500-1502. 
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lig. 9. Bone plastic operations and arthroplasties. Chronic arthritis with marked 


deformity of the femoral neck and head shown in A. 


The head may be trimmed 


down, as shown in B. Hey-Groves has suggested the use of an ivory head as shown in 
C. Arthroplasty is ordinarily accomplished by the use of fascia for interposition after 
the head is remodeled, as shown in D. Methods of Putti, Bear, who uses chromicized 
pig’s bladder, and Willis Campbell. A non-absorbable interposition substance, cellu 
loid, has been used by Allison and Smith-Petersen, as shown in /. 


and Kocher have described somewhat similar ap- 
proaches. 

1. The patient lies face down on the table. The 
buttock and upper thigh are prepared for oper- 
ation. 

2. Incision is made in a straight line running 
from the posterior lateral aspect of the femur 
obliquely upward and backward toward the sacro- 
coccygeal articulation, directly over the neck of 
the femur and in the line of the fibers of the 
gluteus maximus. 

3. The fibers of the gluteus maximus are sep- 
arated. 

4. The underlying fat is pushed aside by blunt 
dissection, care being used to avoid the great sciatic 
nerve which is in the region of the medial extremity 
of the incision. The tendon of the obturator in- 
ternus, the quadratus femoris, and the gemelli and 
pyriformis are now exposed and separated by 
blunt dissection, and retracted, to expose the pos- 
terior surface of the joint capsule. 


5. The joint capsule is divided the whole length 
of the incision, and drainage or removal of tissue 
is accomplished. 

6. In order to maintain drainage, the capsule 
may be sutured to the gluteal fascia, or cigarette 
drains may be stitched to the capsular margins. 

7. Closure is simple, requiring approximation of 
the edges with catgut sutures. The skin is sutured 
with silk. 


POSTOPERATIVE CARE 


After arthrotomy of the hip, the surgeon should 
always have in mind the danger of surgical shock. 
The patient, asa rule, should be handled as though 
surgical shock were present; a shock enema, a 
warm bed, morphine in sufficient quantities, and 
forced fluids are best employed in each instance. 

Each different condition requires a particular 
type of after-care. In general, when motion at the 
hip is the object of the operation, i.e., arthroplasty 
or drainage of infection, the hip should be put up 
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in overhead suspension so that the patient may 
move it as soon and as much as possible, without 
pain. 

In all procedures in which bony union is sought, 
especially in fusion for tuberculosis, or in fracture 
of the neck of the femur, the hip should be fixed in 
a plaster-of-Paris spica. It is often advisable to 
include the thigh of the opposite side in the plaster 
dressing in order to fix the hip. 

Whenever arthroplasty of the hip is done, and, 
indeed, for whatever purpose it is done, it is nec- 
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essary for the patient to be recumbent in bed for 
a considerable period of time. Consequently, good 
nursing-care is essential, both for the period of bed 
care and for the long period of re-adjustment when 
the patient is up with crutches seeking to re- 
establish function. 

The prognosis depends entirely upon the condi- 
tion for which the operation is performed. Each 
lesion carries with it certain unfavorable poten- 
tialities which result as a rule in more or less per- 
manent impairment of the hip-joint function. 


TRANSVERSE JEJUNAL INCISION 


PRELIMINARY CLINICAL REPORT 


By THEODORE S. MOISE, M.D., New Haven, Connecticut 


From the Department of Surgery, Yale University, School of Medicine, and the Surgical Clinic of the New Haven Hospital, New Haven, Conn. 


LTHOUGH the success of any type of 
gastro-intestinal anastomosis is largely 
dependent on its mechanical efficiency, 


‘there are certain faults inherent in the motor 


mechanism of gastrojejunostomies performed 
according to the orthodox methods. These 
shortcomings are in large part due to the longi- 
tudinal jejunal incision, which severs the circular 
muscle fibers and interferes with peristalsis 
throughout the length of the stoma. This in- 
sufficiency of the motor mechanism after the 
usual procedures suggested the probable superi- 
ority of a different type of anastomosis, whereby a 
minimal amount of injury would be inflicted 
upon the circular muscle fibers of the intestine. 
This can be effected quite easily by the use of a 
transverse jejunal incision. 

The mechanics of the orthodox side-to-side 
gastrojejunostomy have been the subject of an 
extensive experimental study by Cannon and 
Blake (1). These investigators repeatedly noted 
that food was forced through the patent pylorus to 
re-enter the stomach via the proximal loop. This 
circulation of food was seen when the stomach 
was stretched by large amounts of food or water. 
They explained this phenomenon by the “valve 
like” action of the anastomosis. When the wall 
of the stomach is stretched, so that the edges of 
the opening into the jejunum are separated the 
intestinal wall becomes flattened over the stoma 
and the openings into the intestine become merely 
narrow slits (Fig. 1). The opening on the prox- 
imal side of the stoma permits food which cir- 
culates via the pylorus and duodenum to return 


into the stomach, but both slits offer a “ valve- 
like” hindrance to the egress of food from the 
stomach via the stoma. The more the gastric 
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Fig. 1. A diagram showing the effect of extreme gastric 
dilatation on the stoma, A, in the usual side to side gastro 
enterostomy (longitudinal jejunal incision); B, in the new 
type of procedure (transverse jejunal incision). The nor 
mal stoma is represented in the usual procedure in a, and 
b, in cross section and longitudinal section respectively, 
and c, represents a longitudinal section through the stoma 
after a gastro-enterostomy with a transverse jejunal in- 
cision. The dilated stomach is represented in a, 6 and c; 
the mechanism of valve formation is illustrated in a and 
b, while in c the dilatation produces an enlargement of the 
stoma. 
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Fig. 2. The drawing illustrates an experimental gastro- 
enterostomy with transverse jejunal incision as it appeared 
in situ after complete healing. The jejunal loops hang 
directly downward tending to maintain the patency of 
the lumen. The transverse jejunal incision produces a 
minimal injury to the circular fibers and accordingly 
there is no flattening of the intestine at the site of the 
stoma. 


wall is stretched, the more effective the valves 
become. This phenomenon was also demonstrated 
in the excised stomach by distending it with 
water. Moreover, the division of the circular 
muscle fibers at the stoma in the usual side-to- 
side gastrojejunostomy makes it impossible for 
peristalsis to be effective at the angulation in the 
jejunum at the distal end of the anastomosis and 
hence the force that normally pushes the food 
along and straightens the kink is lacking. 

Jarious modifications have been suggested to 
avoid these defects in the side-to-side gastro- 
jejunostomy. Kelling (3) thought that kinking 
was produced when the stoma was made too large 
so that when the stomach was stretched and the 
stoma further enlarged a spur of intestine might 
project into the gastric cavity. Case (2) suggested 
that kinking might be entirely prevented by at- 
taching a few centimeters of jejunum beyond the 
distal end of the stoma to the stomach wall. 

Moise and Harvey (6) described a method of 
gastro-intestinal anastomosis after a _ partial 


gastrectomy wherein the jejunum is_ incised 
transversely rather than longitudinally and the 
end of the stomach is anastomosed to the end of 
the jejunum. The advantages of such a procedure 
over the usual end-to-side or side-to-side anasto- 
moses are several. The procedure is an end-to- 
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Fig. 3. The drawing illustrates an experimental gastro 
entcrostomy performed according to the usual technique 
with a longitudinal jejunal incision as it appeared in situ 
after complete healing. The stoma functioned normally 
and there was no stasis but a comparison with Figure 2 
shows a flattening of the jejunal wall in the area of division 
of the circular muscle fibers. One can readily see how the 
natural tendency for the intestine to gravitate downward 
is an advantage with the transverse jejunal incision (lig 
ure 1, ¢, c’ and Figure 2) but may produce angulation and 
possibly an obstruction with the usual longitudinal je- 
junal incision. 


end anastomosis and should have the mechanical 
and physiological advantages that are generally 
conceded for this type of operation. In contrast 
with usual methods, one avoids cutting the cir- 
cular muscle fibers, and accordingly there is no 
interference with peristalsis and no opportunity 
is afforded for the formation of an atonic, dilated 
pouch opposite the stoma. After this end-to-end 
gastrojejunostomy, the two jejunal loops natu- 
rally gravitate downward, which is the optimum 
position for the maintenance of a patent stoma, 
while this same tendency for the loops to drop 
down after the Pélya anastomosis may tend to 
kink and partly occlude the lumen. 

In a later communication Moise, Haagensen 
and Vogt (7) reported a comparative study 
between a series of gastrojejunostomies in dogs, 
with the orthodox longitudinal jejunal incision 
and a similar series in which a transverse jejunal 
incision was utilized. The operative technique, 
the size and placing of the stoma, were identical 
in the two series. The functional results in the 
ten end-to-side anastomoses (transverse jejunal 
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Fig. 4. The drawing illustrates an instance of a dilated 
stomach after the usual gastro-enterostomy (longitudinal 
jejunal incision) with the valve formation described by 
Cannon and Blake. There is moderate angulation of the 
jejunal loop at the distal end of the anastomosis. The 
obstruction and concomitant stasis are due to this valve 
formation and angulation. This was observed in several 
instances (3 in 10) with the usual gastro-enterostomy with 
longitudinal jejunal incision but in no instance with a 
transverse jejunal incision. 


incision) were uniformly good. The roentgeno- 
graphic studies showed that the stomach usually 
began to empty immediately after feeding. The 
emptying was never precipitous. The average 
emptying time for the series was 514 hours, which 
is approximately the same as that of a normal 
dog under similar conditions. In animals without 
pyloric exclusion, the emptying was via both the 
pylorus and the stoma. 

Finally, examined in situ the anastomoses 
looked much as they did upon completion of the 
operation. The stomach was never dilated. The 
loops of jejunum hung directly downward in the 
ideal mechanical position (Fig. 2)'. There was 
no evidence of “valve” formation or kinking. 
Upon removal the specimens showed patent 
lumina about the size of a cross section of the 
normal jejunum. 

In contrast, there were three poor results in 
ten side-to-side anastomoses (longitudinal jejunal 
incision). In the 7 normally functioning anasto- 


_ ‘For anatomical reasons an anterior gastro-enterostomy is preferable 
in dogs. 





Fig. 5. The opening in the transverse mesocolon has 
been made. The edges of the opening in the mesocolon 
have been sutured to the stomach wall. The two guide 
sutures indicate the line of the proposed gastric incision. 
The crushing clamps have been applied to the jejunum 
and an incision has been made across the intestine leaving 
a margin of one quarter of an inch at the mesenteric border. 


moses, the average emptying time was slightly 
longer than 5 hours (Fig. 3). In the poorly 
functioning instances (3 in 10), there was definite 
evidence of gastric retention determined by 
roentgenographic study. In two animals the 
obstruction progressively became more and more 
marked and was associated with vomiting and 
emaciation. At approximately a month and a 
half after operation, fluoroscopic examinations 
showed that the stomachs were greatly dilated 
and full of fluid. They did not empty perceptibly 
within 6 hours, and after 3 days showed marked 
retention. At autopsy, there was marked gastric 
distention (Fig. 4). In each case the stoma was 
much enlarged and the opposite intestinal wall, 
where the circular muscle fibers had been cut, 
yas markedly stretched and ballooned out in line 
with the stomach wall, illustrating the “valve” 
formation described by Cannon and Blake. 

The loops of jejunum gravitated downward 
from either extremity of the dilated stoma with 
moderate angulation of the gut at the distal end 
of the anastomosis. In the third animal a similar, 
though less marked, condition was observed. It 
seems highly probable that the animals took too 
much food or water, thus producing distention 
with the concomitant “valve” formation, and 
this condition, once established, gradually be- 
came more and more marked by the accumulation 
of normal secretions or by the further ingestion 
of food and water. 
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Fig. 6. The crushing clamps have been separated and the direction of the origina] 
transverse incision now runs parallel to the long axis of the intestine. The stomach 
and jejunum have been-approximated and the posterior row of interrupted sutures has 
been completed. ‘The dotted line indicates the proposed gastric incision. 


It should be emphasized that there were no 
adhesions or permanent kinks and that the ob- 
struction could be attributed to the “valve” 
formation only. These observations are in con- 
trast to those of Cannon and Blake, who did not 
believe that such valves were entirely responsible 
for their failures but state that the development 
of symptoms of the so-called “vicious circle” 
(vomiting, gastric retention, etc.) have been 
associated in their experiments with kinks and 
demonstrable obstacles to the free passage of 
chyme. They pointed out that under conditions 
with intact circular muscle fibers sharp angula- 
tions in the intestine may be readily straightened 
out by the force of peristalsis. 

The purpose of the present communication is to 
present an operation, not entirely new in principle, 
but, which in comparison with the older methods, 
develops more completely the efficiency of the 
transverse jejunal incision. This greater efficiency 
of the new operation has been demonstrated by 
clinical and experimental study and is ample 
justification for its introduction as a clinical 
procedure. 


OPERATIVE TECHNIQUE FOR POSTERIOR GASTRO- 
JEJUNOSTOMY WITH TRANSVERSE JEJUNAL 
INCISION 

The stomach, transverse colon, and omentum 

are turned upward to expose the under surface of 
the transverse mesocolon, as in the usual pro- 
cedure. The duodenojejunal junction is located. 
The posterior surface of the stomach is exposed 
by an opening made through an avascular portion 
of the transverse mesocolon. The stomach is 
delivered and the part required for the anastomo- 
sis is located. A guide suture is inserted at either 
end of the proposed incision, into the stomach. 

The line of the gastric incision may be selected 

as in the standard procedures. In the cases here- 
with reported the opening was made so that the 
stoma would lie vertically or extend from above 
downward and to the right, at an angle of 45 
degrees with the horizontal. The exact line has 
been selected in each instance so that there was no 
rotation or kinking of the jejunum proximal to the 
anastomosis. The opening in the mesocolon is 
closed by the suturing of the cut edges to the 
stomach wall. 
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Vig. 7. The crushed edges of the jejunal opening have been excised after removal 
of the clamps. ‘The continuous inner suture of catgut across the posterior half of the 


stoma has been completed. 


The jejunum is lifted into position for a short- 
loop operation. A point is selected between 
adjacent straight intestinal arteries, and two 
small crushing clamps are applied side by side 
extending across two-thirds to three-fourths of 
the diameter of the intestine. A margin of '%4 
inch is left at the mesenteric border (Fig. 5). 
After an incision is made between the clamps, 
their handles are separated and the direction of 
the original transverse incision is changed to run 
parallel to the long axis of the intestine. This 
portion of the jejunum is approximated to the 
stomach along the line of the proposed gastric 
incision so that the distal loop will lie near the 
greater curvature. A posterior row of interrupted 
silk sutures is inserted. Care is taken that the 
middle suture is accurately placed opposite the 
end of the original jejunal incision (Fig. 6). An 
incision is made into the stomach of the same 
length as the jejunal stoma (approximately 2% 
inches). The bleeding is controlled-with ligatures 
of fine plain catgut. The crushing clamps are 
removed, and the crushed edges of the jejunum 
are excised. The anastomosis may be completed 
in accordance with the operator’s preference. 


The usual procedure in this series has been to 
commence in the middle of the anastomosis 
posteriorly with a No. o chromic catgut suture 
and carry it in either direction as a continuous 
through-and-through locked stitch (Fig. 7). This 
suture is continued around the angles as a con- 
tinuous, inverting, mattress stitch, until the 
anastomosis is completely closed (Fig. 8). Care is 
taken to invert a minimal amount on the jejunal 
side and thus avoid producing an unduly large 
diaphragm. The anterior layer is reinforced with 
interrupted mattress sutures of fine black silk to 
complete the anastomosis (Fig. 9). On comple- 
tion of the anastomosis, the stomach and trans- 
verse colon are replaced and the distal jejunal 
loop gravitates downward at right angles to the 
greater curvature in the optimum mechanical 
position (Fig. 10). The proximal and distal 
openings are each approximately the size of the 
cross section of the jejunum. 


DISCUSSION 


This communication is not concerned with a 
discussion of the indications for, or the therapeutic 
value of, gastrojejunostomy, but is limited in its 
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The suture has been continued around either 


lig. 8. 
angle. ‘This is a continuous inverting mattress stitch. 


scope to a consideration of the technique, the 
mechanical advantages, and the results of the 
clinical application of a new method for making a 
gastro-enterostomy with a transverse jejunal 
incision. 

Although the utilization of the transverse 
jejunal incision in the performing of a gastro- 
enterostomy is not entirely new, the older meth- 
ods fall short of completely developing pos- 
sibilities of the transverse incision. Mayo (5) in 
1905 stated: “In June, 1903, we began the method 
of Mikulicz, making the opening within three or 
four inches of the origin of the jejunum and using 
a transverse incision. We made forty-three by 
this method with four deaths, two of which could 
be fairly excluded. Four required a second opera- 
tion at our hands, and to a large extent because 
we departed from the originator’s technique. It 
came about this way: The transverse intestinal 
incision limits the size of the opening to one-half the 
diameter of the intestine', less about one-fourth 
inch suture line, and the opening could seldom be 
made larger than would admit the invaginated 
thumb. We tried to enlarge this by encroaching 
on the bowel, and caused a valve to form, which 
turned the bile into the stomach. These patients 
gave us a lot of trouble, the short upper limb of 
the loop made an ordinary entero-anastomosis of 
the two arms of the bowel impossible. We 
finally united the intestine each side of the open- 
ing in exactly the same manner as in the Finney 
operation at the pylorus. The result was good. 
This was our first experience with the short 


1 The italics are my own, 





Fig. 9. The operation has been completed by reinforcing 
the anterior layer by a row of interrupted mattress sutures 
of fine black silk. 


proximal loop; the cases which recovered after 
this method have remained in splendid condition, 
despite the small opening.” 

I have been unable to find the reference to 
Mikulicz’s procedure, but assume that it is 
somewhat similar to the method of Kocher (4) 
which is illustrated in Figure rr. 

According to the procedure mentioned by 
Mayo the size of the opening is limited to one- 
half the diameter of the jejunum; according to 
Kocher’s method the length of the incision is 
equal to the diameter of the intestine; but in the 
method described in the present paper the length 
of the opening obtained with the transverse 
jejunal incision is practically twice the diameter 
of the intestine (about 2% inches). The opening 
into each loop is approximately equal to the cross 
section of the jejunum which obviously is the 
maximum possible size of the effective lumen in any 
type of anastomoses even though a_ longer 
longitudinal incision into the intestine gives a 
seemingly larger opening. 


CLINICAL APPLICATION 


The operation of gastro-enterostomy with a 
transverse jejunal incision, according to the 
above technique, has been performed in 23 
instances including 17 in which the procedure was 
utilized as the operation of choice and 6 for 
palliative relief of pyloric obstruction in malignant 
disease. The 6 cases of malignancy, on whom 
palliative procedures were performed, are ex- 
cluded from the following discussion of results. 
Among the former group of patients (Table I) 
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GASTRO-ENTEROSTOMY WITH TRANSVERSE 





The transverse colon and stomach have been replaced. 
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—-* 


The stoma (about 


2% inches long) is shown through a window in the anterior wall of the stomach. 
The dotted lines (diagrammatic) illustrate the position of the proximal and distal loops. 


are included rr duodenal ulcers (one following an 
acid burn), 3 gastric ulcers (one of which also had 
a duodenal ulcer), 1 gastrojejunal ulcer and 2 
carcinomata of the stomach. The operative 
procedures include 14 posterior gastro-enter- 
ostomies, one Billroth II, one retrocolic Pélya and 
one antecolic Balfour Pélya. The results are 
given in Table I. The series is small but should 
represent a fair cross section of gastroduodenal 
lesions requiring surgical treatment. 

At the present time only the immediate and 
early results can be adequately considered as the 
majority of the operations were performed quite 
recently and sufficient time has not elapsed for 
an evaluation of the remote results. However, as 
the advantages in the new method are probably 
largely mechanical, it seems unlikely that the 
remote results will differ from those observed 
following the usual procedures. The best indica- 
tion of the mechanical efficiency of a gastro- 
jejunal anastomosis is the frequency of the 
occurrence of postoperative vomiting and pro- 
longed gastric retention. 

The immediate convalescence has been sur- 
prisingly uneventful in the entire series. There 
was no postoperative vomiting whatever in 11 
of the 17 cases; in 5 there was slight vomiting 
following the operation but complete relief was 
obtained after gastric lavage. In one case only 


slight vomiting persisted off and on while the 
patient remained in the hospital. 

The functional efficiency of the anastomosis 
has also been studied by routine fluoroscopic 
examinations of the stomach shortly before the 
patients were discharged from the hospital, and 
at later intervals between 2 and 9 months after 
the operation. In a discussion of the immediate 
postoperative roentgenograms, it is necessary to 
emphasize the fact that a moderate amount of 
gastric residue is very frequently observed after 
the orthodox posterior gastro-enterostomy. ‘This 
usually disappears after a few weeks and, ac- 
cordingly, the occurrence of gastric stasis after 6 
hours is not significant unless of extreme grade 
or unless it persists for a long period after opera- 
tion. In the present series there was no 6 hour 
gastric residue in the immediate postoperative 
roentgenograms in 7 instances; in 8 there was 
slight retention; and in 2 there was a marked 
gastric residue. There was no 6 hour residue in 13 
patients on whom subsequent roentgenographic 
examinations were made at intervals between 2 
and 9 months after operation. Of the remaining 
four patients, one is free of all gastric symptoms 
(no X-rays obtained), one is dead, and two cannot 
be located. 

Although the occurrence of symptoms of the so- 
called “vicious circle” have been largely pre- 
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Case 


M.G 


W.K 


T.W 


H.L.B 


M.M 


M.L 


M.D 


W.W 





Age 


ex 


30 
M 


36 
M 


60 


M 


15 
M 


M 





TABLE 


Duration 
of Symp 
toms 


8 yr 


10 yr 


2mo 


Imo 


20 yr 


20 yr 


2mo 


10 yr 
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I.—GASTRO-ENTEROSTOMY WITH TRANSVERSE 


Findings 


Duodenal ulcer with al 
most complete cicat 
ricial stenosis of pylorus 


Duodenal ulcer with re 
cent haemorrhage. Du 
odenum fixed to unde: 
surface of liver by dense 
adhesions 


Cicatricial stenosis of py 
lorus following acid 
burn 


Ulcer on posterior wall of 
duodenum 


Probable perforated duo 
denal ulcer. Adhesions 
with fixation of duo 
denum to under surface 
of liver 


Duodenal ulcer with par 
tial cicatricial stenosis 


Cicatricial pyloric stenosis 
with duodenal ulcer 


Perforated duodenal ul 
cer. Fibrous and fibrin 
ous adhesions betweer 
duodenum and liver 


Duodenal ulcer with cic 
atricial stenosis of 
pylorus 


Duodenal ulcer with cic 
atricial stenosis of py 
lorus. Complete occlu 
Sion 


Duodenum adherent to 
iver. Probable duo 
denal ulcer 


Large adherent gastric ul 
cer on lesser curvature 
with almost complete 
pyloric occlusion 





Operation 


4 


6 


II 


2 


? 


8 


oc 


4 


JEJUNAL 


Duodenal Ule« ers 


Procedure 


28-26. Posterior gas 

tro-enterostomy with 
transverse jejunal in 
cision 


12-26. Posterior gas 
tro-enterostomy with 
transverse jejunal in 
cision 


6-26. Posterior gas 
tro-enterostomy with 
transverse jejunal in- 
cision 


21-26. Posterior gas 
tro-enterostomy with 
transverse jejunal in 
cision 


3-27. Posterior gastro 
enterostomy with 
transverse jejunal in 
cision 


9-27. Posterior gastro 
enterostomy, with 
transverse jejunal in 
cision 


13-27 Posterior gas 
tro-enterostomy with 
transverse jejunal in 
cision 


10-27. Posterior gas 
tro-enterostomy with 
transverse jejunal in 
cision 


26-27. Posterior gas 
tro-enterostomy — with 
transverse jejunal in 
cision 


2-27. Posterior gastro 
enterostomy with 
transverse jejunal in 
cision 


3-27. Posterior gastro 
enterostomy with 
transverse jejunal in 
cision 


The 





Postoperative 
Immediate 


No nausea or vomiting. X-ray, 
5-21-26. Very slight 6 hr. re 
tention. Discharged 27 days 
after operation 


patient vomited several 
times on day following opera 
tion. Gastric lavage gave com 
plete relief. X-ray, 6-25-26 
Very slight 6 hr. stasis. Dis 
charged 17 days after opera 
tion 


No nausea or vomiting. The pa 
tient developed urinary reten 
tion requiring an_ in-lying 
catheter. Developed bilateral 
thrombophlebitis of saphenous 
veins. While under treatment 
for infection of urinary tract, 


left hospital against advice 
1-14-27 
No nausea or vomiting. X-ray, 


1-6-27. Very slight 6 hour re 
tention. Discharged 17 days 
after operation 


3rd 
nausea oF 


Slight vomiting on 2nd and 
days. No further 
vomiting following gastric la 
vage. X-ray: No retention 
after 6 Discharged 20 
days after operation 


The patient vomited small 
amounts off and on throughout 
his stay in the hospital. No 
discomfort, Taking soft diet 

27 X-ray shows con 
aderalhe 6 hr. retention. Dis 
charged 23 days after opera 
tion 


No nausea or vomiting. Complete 
relief from symptoms. No X 
rays. Discharged 21 days after 
operation 


Vomited small amounts rst and 
2nd days No further vomiting 
following gastric lavage 3 
ray: 5-21-27. Very slight re 
tention after 6 hr. Discharged 
19 days after operation 


No nausea or vomiting. 8 15 
X-ray: slight 6 hr. stasis 
gastric symptoms. Discharged 
sedage alter eperetion 





No nausea or vomiting. Com 
plete relief of symptoms. 8 
19-27 X-ray: some 6 hr. resi 
due. Discharged 17 days after 
operation 


Slight vomiting for 3 days. Re 
lief after gastric lavage. 8-26 
27, X-ray: some 6 hr. residue 
Discharged 23 days following 
operation 


Gastric Ulcers 


13-20 Posterior gas 
tro-enterostomy with 
transverse jejunal in 
cision. 4-29-26. Par 
tial gastrectomy. Gas 
tro-enterostomy stoma 
in good condition 





No nausea or vomiting. 57-26 
24 days after the first and 8 
days after 2nd operation pa 
tient ee pneumonia 
5-8-26, patient died. 


INCISION 


e Results 


Early 


12—3~-26, 6 mos. after operation 


Has gained 50 lbs. Symp 
toms relieved. No 6 hr 
stasis. 


It-29-26. 512 mo. after op- 
eration condition good. Re 
lief from sy mptoms. X-ray: 
No 6 hr. stasis. 


1-14-27, owks after operation. 
X-ray: No6 hr. retention 


Unable to locate patient. 


9 mo. after operation, condition 


good. Feels much better 
Sensitive spot in epigastrium 
X-ray, 9-16-27. No tender 
ness over stoma. No 6 hour 
retention. 

72 mos. after operation. The 
patient has moved to an 
other city. A follow-up letter 
stated that he was feeling 
well and did not complain of 
gastric symptoms 


Q 12-27. 5 mo. after operation 
Complete relief of symptoms 
Has gained 15 Ibs. No 6 hr 
retention. 

2!'2 mo. after operation; con 

dition good. Symptoms re 

lieved. Has gained weight 

No 6 hr. residue. 


5'2 mo. after operation. Con 
dition good. Symptoms re 
lieved. Gained 20 lbs. No 6 
hr. residue. 

5 mo. after operation. Condi- 
tion good. Symptoms re- 
lieved. Gained 30 lbs. No 6 
hr. residue. 

5 mo. after operation. Has 
vomited occasionally. No 
pain General condition 
good. No 6 hr. residue. 
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I.—GASTRO-ENTEROSTOMY WITH TRANSVERSE JEJUNAL INCISION (Continued) 


Gastric Ulcers (Continued) 





























Duration Operation Postoperative Results 
Case | Age | of Symp- 
Sex toms Findings Procedure Immediate Early 
C.A. 52 8 yr. Gastric ulcer. Posterior| 3-24-26. Partial gastrec-| No nausea or vomiting. Condi-| 12-4-26. 8 mos. after opera- 
M walland duodenalulcer| tomy. Posterior gas- tion good. X-ray, 4-926; tion Symptoms relieved. 
with partial pyloric! tro-enterostomy with) slight 6 hr. stasis. Discharged] Gained in weight. X-ray: 
stenosis transverse jejunal in- 16 days after operation No 6 hr. stasis 
cision. (Type:  Bill- 
roth II) 

E.S 4 Several Ulcer in pyloric ortion of] 1 28-27. Posterior gas-| No nausea or vomiting. 2-16-27,| 3-19-27. General condition 
| F years stomach with partial] tro-enterostomy with) X-ray: Considerable stasis) good. No untoward symp- 
pyloric stenosis. Mark- transverse jejunal in after 6 hr. Discharged 19 days} toms. 9-13-27, 8% mos 
| ed gastroptosis cision. Patient’s con following operation after operation. General 
| dition precluded a re condition good. Occasional 
| section slight distention. No nausea 

or vomiting. X-ray: No 6 
hr. residue. 
Gastrojejunal Ulcers 
C.G. | 390 10 yr. Gastrojejunal ulcer at site] 9-22-26. Excision of old; No nausea or vomiting. Symp-| Unable to locate patie nt. 
| M of gastro-enterostomy. gastro-enterostomy| toms relieved. 10-12-26. X- 
| Mass adherent to trans with jejunal ulcer.) ray: No 6 hr. stasis. Dis- 
| verse colon End-to-end anastomo charged 20 days after opera- 
| | sis of jejunum. Gastro tion 
enterostomy w i t h 
transverse jejunal in- 
cision} 
Gastric Carcinomata 
J.L 67 18mo. | Carcinoma pyloric por-| 4-13-25. ‘*Partial gas-| No postoperative nausea or|1o months after operation. 
; tion of stomach with trectomy. Gastro-en- vomiting. 5-7-25, X-ray: No Patient gradually declined 


| 
| M 
| p: artial occlusion of py 


terostomy with trans 


6 hr. residue. Discharged 24 No nausea or vomiting. Died 


orus verse jejunal incision.| days after operation 2-17-26. 
(Antecolic Balfour- 
Pélya) 
A.R 67 5 yr Carcinoma of pyloric por-| 10-21-26. Partial gas-| No nausea or vomiting. 11-10~-| 3-29-27, 6 mos. after opera 
| I tion of stomach with trectomy. Posterior 26, X-ray: No 6 hr. residue tion; no evidence of recur 
partial pyloric occlu- gas tr o-enterostomy Discharged 21 days after op- rence. X-ray: No 6 hr. 


incision. 
Pélya) 





| 
| 
| | 


sion with transverse jejuns il 
(Retrocolic 


eration residue. 








*An entero-enterostomy was made between the proximal and distal jejunal loops. 


{The condition of the patient contra-indicated a partial gastrectomy. 


vented by the general adoption of the posterior 
no loop procedure, not infrequently postoperative 
vomiting is a disturbing complication. These 
symptoms have been attributed to a variety of 
factors including, improper placing of stoma, ad- 
hesions, kinks or twists, etc., but it is quite 
possible that the valve formation observed ex- 
perimentally (vide supra) may be among the 
more important exciting causes. The severed 
muscle fibers can have no effect on the forward 
movement of food, as their contraction will mere- 
ly shorten the intestinal wall opposite the gastric 
opening. The course of events may be that the 
stomach becomes distended with partial valve 
formation and when this condition is once estab- 
lished, unless it is relieved by the complete 
emptying of the stomach, will tend to become 
gradually worse by the accumulation of the 
normal secretions or by the continued ingestion of 
food and water. There is clinical evidence of the 
correctness of this hypothesis in that the majority 
of such patients are relieved by gastric lavage 


which prevents further dilatation of the stomach 
until the normal muscle tonus is restored. One 
of the chief advantages of the transverse jejunal 
incision lies in the fact that gastric distention has 
no tendency to the formation of a valvular ob- 
struction, but on the contrary maintains the 
patency y of the stoma. 


SUMMARY 

1. The division of the circular muscle fibers 
by the longitudinal jejunal incision is responsible 
for the faulty mechanics of the usual side-to-side 
gastrojejunostomy. 

2. A method of performing a gastro-intestinal 
anastomosis is presented whereby the jejunum is 
incised transversely rather than longitudinally in 
order to avoid the mechanical defects inherent in 
the division of the circular fibers. 

3. The theoretical advantages of this proce- 
dure are several: The circular muscle fibers are not 
severed and accordingly there is a minimal inter- 
ference with peristalsis, the intestinal loops 
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Fig. 11. Kocher’s method for gastro-enterostomy with 
transverse jejunal incision. ‘The jejunum has been su- 
tured to the stomach. The center of the three threads 
represents the upper end of the suture uniting the jejunum 
and stomach in the vertical direction. The two lateral 
threads are the ends of the posterior serous suture of the 
anastomosis. The dotted lines on the stomach and intes- 
tine show the direction of the anastomotic opening, which 
is transverse to the long axis of the jejunum and equal to 
its diameter.” 

(From Kocher, T.: Text-book of Operative Surgery, tort, vol. ii, p. 
575-) 


gravitate downward, without kinking, into the 
ideal mechanical position, and finally distention of 
the stomach has no tendency to produce a 
valvular obstruction but on the contrary main- 
tains the patency of the lumen. 

4. In previous reports of experimental studies 
(6 and 7) a practical demonstration of these 
theoretical advantages has been made. These 
experiments included a comparison between the 
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usual gastrojejunostomy with a _ longitudinal 
jejunal incision and the new method with a 
transverse jejunal incision. In a series of 10 dogs, 
the new procedure proved to be mechanically and 
functionally satisfactory. In contrast, a com- 
parable series of ten gastrojejunostomies with the 
usual longitudinal jejunal incision resulted in 3 
cases of obstruction due to the formation of 
“valves.” The remaining 7 animals in this group 
remained in excellent condition. 

5. The results of the clinical application of 
gastro-enterostomy with a transverse jejunal in- 
cision, according to-the technique described in the 
present paper, are presented. The immediate 
and early postoperative results have been ex- 
ceedingly excellent in these patients. The remote 
results will be presented in a subsequent com- 
munication. 
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SUPRARENAL APOPLEXY, BILATERAL 
By FELIX PEARL, M.D., ann HAROLD BRUNN, M.D., F.A.C.S., SAN FRANCISCO 


7EMORRHAGE into the suprarenal gland 

is not infrequently found in infancy. It 

is, however, a rare condition in the adult. 

Our attention has been recently focused upon this 

subject by a case of an acute destructive hem- 

orrhage affecting both suprarenal glands in an 

adult, which, despite its great rarity, is of unusual 
interest. 


The patient, an American merchant of 45 years, was 
seen in surgical consultation by one of us. His family 
history was unimportant. He had gonorrhoea in youth. 
Six years ago he had an indefinite abdominal condition at 
which time no physical signs were apparent. Two years 
ago he was treated for a left, dry, diaphragmatic pleurisy 
which cleared up rapidly. In August, 1924, he was under 
the care of one of us for a phlebitis of the right leg, which 
caused marked swelling of the extremity, out of all pro- 
portion to the pain and tenderness to pressure, which were 
conspicuous by their absence. Serological investigation of 
his blood revealed a triple plus Wassermann. He was given 
a thorough course of antisyphilitic treatment to which the 
phlebitis reacted well, but the right extremity always re- 
mained slightly larger than the left. 

On Sunday, September 26, 1926, the patient was in 
normal health and played golf. Monday at breakfast he 
claimed that he never felt better. While engaged at his 
office duties at 10:30 a. m. he was suddenly seized with a 
severe “tearing” pain in the right kidney region, which did 
not radiate. 

Dr. Meininger, the family physician, was immediately 
called. He made a thorough physical examination, which 
was negative. There was no tenderness or rigidity of the 
abdomen. The temperature and pulse were normal. The 
urine showed a few red blood cells. Because of the location 
of the pain and the red cells in the urine, and because of 
the absence of any other localizing signs, a tentative diag- 
nosis of renal calculus was made and morphine adminis- 
tered, with relief. On September 27 and 28 he had many 
severe attacks of excruciating pain of the same character, 
always directed to the right side of the back and under the 
ribs. His condition was carefully watched, yet. no new 
evidence presented. On September 29, the urine was again 
found to contain a few red cells. Physical examination 
showed slight tenderness to deep pressure in the region 
of the gall bladder, but there was no rigidity. The tem- 
perature and pulse still remained normal; the blood count 
was within normal limits. 

On September 30 and October 1 the patient was free of 
symptoms and so markedly improved that he was consid- 
ered out of danger. On October 2, however, he began for 
the first time to have severe non-radiating pain in the left 
kidney region and under the left ribs in front. His tem- 
perature rose to 99.8 degrees, pulse to 84. The pain 
persisted in both sides and was so severe that he passed a 
poor night with only a few hours’ relief from morphine, 
one-half grain, administered hypodermically. On October 
3, he looked bad. His pulse rate was go, his temperature 
100 degrees. There was tenderness to pressure a few finger- 
breadths below the ribs and also in the kidney region. 
There was no extreme tenderness, no rigidity, and no new 
physical signs to assist in determining the nature of this 


sudden turn. He was removed to the hospital. The white 
blood cells numbered 16,600, with 69 per cent polymorpho- 
nuclears. The hemoglobin was 86 per cent, erythrocytes 
4,410,000. The urine again showed a few red cells. X-rays 
of the abdomen showed a shadow in the course of the right 
ureter, which strongly supported the clinical impression. 
The diagnosis of the roentgenologist was ‘“‘stone in the 
right ureter.” 

On October 4, the patient was slightly improved. The 
pain became more generalized over the upper abdomen, 
but was always worse on the right side; there was no 
rigidity. That evening the temperature rose to 102.2 
degrees, pulse 90 and weak. Later that night he had more 
pain and morphine was given quite freely. The patient 
became mentally dull. He was examined carefully on 
several different occasions that day, but no new evidence 
was unveiled. 

Dr. Meyer was called to give more expert advice on the 
urological condition. The next morning, October 5, he in- 
vestigated the genito-urinary tract with cystoscope and 
X-ray and reported definitely that the shadow previously 
thought to be a calculus in the ureter was definitely outside 
that structure. The urine from the bladder and both 
ureters was clear. He was firmly convinced that there was 
no abnormality of the genito-urinary tract. At this point 
one of us was called to consult with Drs. Meininger and 
Meyer to determine if possible whether a surgical condition 
was present. 

When seen for the first time on October 5, the patient 
looked very sick and was in the midst of a distressing chill. 
He had been cystoscoped that morning by Dr. Meyer and 
was under the influence of morphine. He was in no con- 
dition to be examined thoroughly. His blood leucocytes 
numbered 11,600, with 67 per cent polymorphonuclears. 
The temperature rose to 102.4 degrees, pulse to 120. The 
urine contained a slight trace of albumin. The patient was 
mentally dull (he was usually very acute mentally). 

The next morning, October 6, he was seen again with 
Drs. Meininger and Meyer. The patient was mentally 
obtuse, not able to express himself. In the midst of a 
question, he would turn over on his side and apparently go 
to sleep. The temperature was 104 degrees, pulse 130. The 
tongue was coated. He complained of pain in the right side 
high up under the ribs. The abdomen was slightly dis- 
tended. The right rectus was a little guarded in its upper 
portion. There was tenderness to pressure in the gall 
bladder region, but there was no tenderness at this time 
in the right or left costovertebral angles. He complained 
of pain along the vertebra between the scapula. With the 
tenderness and slight rigidity in the right upper quadrant, 
acute cholecystitis was considered; also we thought of a 
long retrocecal appendix deep in the flank. The findings, 
however, were so atypical that we did not feel justified in 
operating. The white blood cells were 16,000 with 69 per 
cent polymorphonuclears. Spinal puncture gave no 
further information. The blood Wassermann was 2 plus 

The patient was seen several times that day but there 
were no new findings. We came more and more to believe 
that this was a very unusual condition that would present 
such a picture, and the possibility was considered of hem- 
orrhage into a retroperitoneal tumor with secondary 
necrosis. We had seen deeply placed tumors of this char- 
acter, difficult to diagnose and slow growing, in which a 
similar accident occurred. A very remarkable case was 
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Fig. 1. Gross appearance on section of the right supra- 
renal gland, showing the massive haemorrhage with com- 
plete destruction of the medulla and almost complete de- 
struction of the cortex. The remaining golden rim of 
cortex, itself the seat of profound destruction and haem- 
orrhage, is shown. One also sees the ecchymotic capsule. 


called to mind of a boy of 17 years who had an enormous 
retroperitoneal haemorrhage from rupture of a vessel on the 
surface of a hypernephroma. For over a year the tumor 
was unrecognized. We also considered an unusual throm- 
bosis or ancurism of a deep-seated vessel. We were so un- 
certain by evening that Dr. Moffitt was called. 

On October 7, Dr. Moflitt consulted with us. We found 
the patient mentally dull, incoherent, profoundly asthenic, 
depressed out of all proportion to the temperature, blood 
count and physical findings. The pulse was rapid in con- 
trast to the rather low grade fever, but the blood pressure 
was 120—8o and there were no obvious signs of circulatory 
failure. He preferred to lie on his back. The nurse had 
noted that being on the right side caused distress and 
occasional hiccough. There were no causes above the 
diaphragm to account for the general condition or abdom- 
inal symptoms. The abdomen was much less rigid and 
distended than on the day before. Aside from considerable 
tenderness deep in the right hypochondrium and _ less 
marked tenderness along the course of the pancreas, 
nothing was found; no rigidity front or back, no oedema of 
belly wall, no localized vein distention, no discoloration of 
umbilicus, no tremors, etc. Myomalacia cordis was par- 
ticularly considered on account of weakness, delirium, 
fever, and early leucocytosis, but the initial and sub- 
sequent pain were incompatible. It was evident that we 
were dealing with no ordinary involvement of appendix, 
gall bladder, or stomach. Pancreatitis was more seriously 
considered but the localization of the initial pain, the lack 
of early collapse, cyanosis, or gastro-intestinal symptoms 
were so much against it as to rule out thought of surgical 
treatment. Radiculitis of syphilitic origin or encephalitis 
were likewise considered but abandoned for lack of further 
evidence. The history of syphilis, of previous unexplained 
left-sided pain, and of an unusual right femoral vein 
thrombosis suggested the possibilities of abdominal aneu- 
rism with retroperitoneal hemorrhage, or some unusual 
intra-abdominal thrombosis or hemorrhage. 

On October 8, the mental symptoms became more pro- 
nounced and the weakness more marked. At this time we 
all concluded that deep hemorrhage rather than infection 
had occurred, and that no help could be expected from 
surgery. The hematoma probably lay retroperitoneally, 
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Fig. 2. Gross appearance and relations of the suprarenal 
glands in the case reported. Both glands were destroyed by 
massive haemorrhage. 


probably not connected with the pancreas. Adrenal 
hemorrhage was considered as a possibility, as was also 
hemorrhage into a hypernephroma or from an aortic or 
coeliac axis aneurism. The patient’s blood pressure fell to 
go and then to 60 and he became extremely difficult to 
arouse. The respirations climbed to 4o and then to 55, with 
periods of Cheyne-Stokes type. The pulse became very 
rapid and then imperceptible. Death occurred on October 
8, 1926, 12 days after onset of symptoms. At postmortem 
examination both suprarenal glands were found to be en- 
larged, the seat of massive hemorrhage which destroyed 
the entire architecture of the gland, sparing only a small, 
gold-brown rim of cortex about 1 millimeter wide (T'igs. 
1 and 2). The further details of the pathological picture 
are noted in the report of Dr. G. Y. Rusk as follows: 

Anatomical diagnosis. Bilateral hemorrhage into ad- 
renals. Chronic obliterative pleurisy on right. Chronic 
adhesions about spleen and upper surface of liver. 

The spleen is increased to twice its normal volume, is 
slightly reduced in consistency; and on section is some- 
what pale. The Malpighian bodies are obscure, otherwise 
negative. The liver except for the adhesions noted above 
appears negative superficially and on section. The gall 
bladder appears somewhat grayish and slightly thickened. 
The pancreas appears negative. The splenic artery is 
tortuous and shows slight thickening of the wall. 

The kidneys are of normal size. The capsule strips read- 
ily leaving a clean surface. On section, the right kidney 
appears negative. The left appears negative so far as the 
cortex and medulla are concerned, but the pelvis is filled 
with a clot. In normal relation to the kidney are the two 
adrenals, both markedly enlarged (Figs. 1 and 2). The en- 
largement is more or less diffuse and the general outline of 
the organs are preserved except for the general enlarge- 
ment. On section, the right adrenal shows an extensive 
hemorrhage, the blood of which is clotted, which in part 
separates the two sides of the adrenal and in part suffuses 
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into the fat subjacent to it. The clot in this organ is partly 
broken down. The left adrenal presents the same picture 
of hemorrhage. Here the mass is contained practically 
entirely within the organ. In only the upper pole has it 
broken into the surrounding tissue. Here the clot is firm 
to the touch. Definite thrombosis of the central vein 
is not made out grossly. 

Microscopic examination. Microscopic examination 
made of sections from the various viscera are all essentially 
negative except for sections of the kidney and adrenals. 
Microscopic examination of sections of the kidneys shows 
in the fibrous capsule several rather sizable accumulations 
of lymphocytes and slight hemorrhage. In the super- 
ficial layer of the cortex just beneath the capsule and in 
several points of the medulla, there are discrete focal ac- 
cumulations of lymphocytes. A number of sections were 
taken from each adrenal (fig. 3), and sections from such 
tissue shows the haemorrhage in the medullary portion of 
the adrenals extending to various degrees into the periph- 
eral fat. In addition a number of larger veins show throm- 
botic occlusion. There is no evidence of any new-growth 
associated with the process. There is also no evidence in 
the histology that any infectious process was present. 
Further it should be noted that microscopic as well as the 
gross findings fail to give indication as to the etiology of the 
process. 

One wonders, in retrospect, whether the vague abdom- 
inal symptoms of 6 years ago were associated with trans- 
ient disturbances of the suprarenal glands, possibly a small 
hemorrhage, which was finally absorbed. It is apparent 
according to the symptoms, that in the attack which caused 


‘his death, the right gland was involved first and the left 


gland followed some days later. 


This type of profuse hemorrhage into both 
suprarenal glands must be differentiated from the 
small diffuse ecchymoses and hemorrhagic spots 
of toxic origin occurring during acute infectious 
diseases. Small toxic ecchymoses are frequent; 
massive haemorrhages are rare in children, ex- 
tremely rare in adults. 

In 1906, Lavenson published an exhaustive yet 
concise review of the entire subject of acute ad- 
renal insufficiency up to that time. Since then 
there have been few publications of note in 
English; but among the Germans the works of 
Lissauer (1908), Materna (1910), Kempf (1918), 
Freudemann (1920), Fraenkel (1923), and Brasser 
(1924) must be mentioned as worthy contribu- 
tions. Since 1906, 20 cases of bilateral suprarenal 
apoplexy in adults have been reported by Munson, 
Laederick, Garipuy and Schreiber, Lissauer, 
Hektoen, Brodnitz, Ellis, Valentin, Weidman, 
Foster, Freudemann, Michaux and Marsset, 
Fraenkel, Brasser, Kessel, Bittorf and Severn. 

When we search for etiological factors we are 
struck by the great number of theories advanced, 
which indicates, in a way, the unsatisfactory 
state of our knowledge. In tracing the various 
factors, one is tempted to turn to the period at 
which the condition is more frequent; namely, in 
the newborn and in childhood. Kempf calls at- 
tention to the embryology of these sensitive glands 
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Fig. 3. Microscopic section of affected adrenal. The 
medullary portion A is occupied by a large blood clot 
which has destroyed all evidence of medullary tissue. In 
the cortex one sees marked hemorrhagic infiltration, B, 
with destruction of most of the cortical cellular elements 
with the exception of a few scattered cel! columns C. In 
the peri-adrenal fat one sees thrombosis of the vessels in 
early stages of organization D. Low power. 


as a predisposing factor in the young. The fusion 
of the interrenal (cortical) and the adrenal (medul- 
lary) anlagen into a single organ takes place very 
gradually and reaches its full development be- 
tween the end of the first year and the cessation 
of growth. In intra-uterine life what is to be the 
suprarenal gland consists only of interrenal 
tissue, in which only a few sympathetic elements 
are included. The newborn adrenal shows an 
outer layer, consisting entirely of cortex; and an 
inner layer, broader and darker, filled with blood, 
consisting mostly of cortex except for small com- 
plexes of medullary cells dispersed about the 
veins. In the first month there occurs marked 
capillary hyperemia of the inner layer and asso- 
ciated therewith a beginning degeneration of the 
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cortical cells. From the second month to the 
twelfth month the hyperemia is marked, and 
there occurs further fatty, vacuolar, and colloid 
degenerative changes in the cortical cells, the 
place of the atrophic cells being taken by the 
medullary cells which ever increase in number 
as if being able to withstand the pressure of the 
hyperemia to which the cortical cells succumb. 
This process persists to the cessation of growth, 
and evidence of it is even found in adult supra- 
renals. It is this hyperemia and destruction 
which Kempf claims is the most important pre- 
disposing factor in adrenal hemorrhage in the 
young and may also play a part in adults. 

The trauma and circulatory disturbances in- 
cident to labor have often been suggested as 
causes in the newborn, yet suprarenal hemorrhage 
is known to occur in cases in which the delivery 
has been exceptionally quick and easy, and there 
are a great number of extremely difficult labors 
in which these glands have remained intact. 
Some have also suggested the resuscitation 
methods of Schultz to be responsible, but this has 
been disproved. 

In adults many conditions have been advanced 
as having an etiological bearing. Among these 
are thrombosis, capillary emboli, congestive 
diseases, infections and toxins, diseases of the solar 
plexus, surface burns, and hemorrhagic diathesis. 
Simmonds reported 7 cases occurring during the 
course of chronic diseases in the viscera, in all of 
which the suprarenal veins were found to be 
thrombosed. 

Lavenson reports the finding of only two cases 
of acute adrenal insufficiency in which hemor- 
rhage or necrosis were not responsible; one case 
in which there were abscesses of both suprarenals 
and the other in which there was suppuration of 
both suprarenals in a case of Pott’s disease. He 
reports a case in which thrombosis was evidently 
the causal factor and suggests that regional 
suppuration may, in some cases, cause thrombosis 
of the suprarenal veins. Thrombosis of the small 
vessels was also noted by us in our own case, but 
the large vein was free. With Simmonds, Laven- 
son, Brasser, Kempf, and others, we agree that 
thrombosis is the most important etiological 
factor in the production of haemorrhage and 
necrosis of both adult suprarenal glands. In 
some cases, thrombosis may produce a marked 
infarction, in others only a lesser degree of 
hemorrhagic infiltration. Simmonds claims that 
this depends upon the occasional presence of a 
row of accessory suprarenal veins, which empty 
into the diaphragmatic veins and are variable in 
size and number. 


Simmonds noted in the cases reported by him 
that the thrombi in the central veins and large 
branches were definitely older than those in the 
small branches and capillaries, and concluded 
therefore that thrombosis was necessarily the 
primary causal factor in these cases, the hamor- 
rhage being secondary. Were hemorrhage the 
primary phenomenon, the older thrombi would 
occupy the smaller vessels, the larger branches 
and central vein would be the seat of fresh thrombi 
or be entirely free of them. Lissauer and Ellis, in 
reporting similar cases, accept these views. 

Some writers have suggested a relation be- 
tween the production of hemorrhage and the 
somewhat unusual vascular anatomy of the 
suprarenal glands. Lavenson and others direct 
our attention to the fact that the arterial supply, 
coming as it does from three sources, is unusually 
great, and that the blood after traversing the 
medulla, leaves at the hilus by a single large, thin 
vein which empties on the right into the vena 
cava and on the left into the renal vein. He and 
others have also noted that the medulla is much 
more frequently and profoundly affected, and 
that the right suprarenal is much more often the 
seat of hemorrhage than the left. Lavenson sug- 
gests that simple alterations of blood supply or 
blood pressure may, therefore, be determining 
factors in the production of hemorrhage, especial- 
ly in the newborn. Kempf and Brasser, even as 
late as 1924 in noting the peculiarities of the 
vascular anatomy, suggest that the slowing of 
the blood current may predispose to thrombus 
formation in which Brasser thinks infection may 
play a part. 

That any consideration of a purely anatomical 
nature may have an etiological relationship is 
unlikely in a condition of such extreme rarity; 
yet, considering that hemorrhage has already 
taken place, the anatomical peculiarities may 
determine the overwhelming participation of the 
medulla over the cortex and the right side over 
the left, both as to incidence and extent of in- 
volvement. 

Arnaud, Churton and Dudgeon have reported 
cases in which suprarenal apoplexy was associated 
with severe surface burns and some have sug- 
gested an etiological relationship between the 
two conditions. Simmonds feels that some other 
cases were the result of an hemorrhagic diathesis. 
Virchow claims that diseases of the solar plexus 
are responsible. In those cases which are asso- 
ciated with convulsions, Lavenson suggests that 
the convulsions may have produced the hem- 
orrhage rather than the hemorrhage the con- 
vulsion. Brasser and others suppose that there 
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may be a constitutional defect in the blood ves- 
sels which predisposes to thrombosis. 

Dudgeon has arbitrarily divided cases of supra- 
renal hemorrhage into three groups depending 
upon the degree of involvement. In the first 
group the whole glands are converted into blood 
sacs with occasional extravasations into the sur- 
rounding tissue; our own case fell into this group. 
In the second group, there is a well marked 
hemorrhage into the medulla, the cortex being 
spared except for a few erythrocytes scattered 
between the columns of adrenal cells. These two 
groups are often associated with thrombosis of 
the suprarenal veins, and when both glands are 
affected, are usually fatal. In the third group, 
there is scattered hemorrhage into the gland 
substance, chiefly in the medulla, with little or 
no destruction of parenchymatous elements. 
This last type is most frequently noted in the 
acute infectious diseases, is not usually the cause 
of death, and is not included by usin the class of 
“suprarenal apoplexies.” 

That the hemorrhage beings in the medulla is 
noted by many writers. The cortex is secondarily 


_involved, possibly by compression. The relation 


between these facts and the vascular anatomy 
has been previously noted. 

It is interesting to note that suprarenal blood 
tumors of enormous sizes have been reported. 
These, however, are unilateral findings, the other 
gland usually being intact. Roger reported a 
case in which there was a blood cyst of 2 kilo- 
grams produced by hemorrhage into a suprarenal 
gland; Carrington found suprarenal blood cysts 
the size of oranges. Routier described the case of 
a man of 32 years who complained of epigastric 
pain and vomiting of 3 years’ duration, in which 
a 1600 gram suprarenal cyst containing changed 
blood was found. Pawlock notes a suprarenal 
cyst of 10 liters, Chiari a 3 pound cyst. Such 
large tumors, however, are not found in cases 
of bilateral suprarenal apoplexy. 

Arnaud recognized three arbitrary clinical 
groups. The first is the so-called peritoneal type 
in which there is usually sudden, severe ab- 
dominal pain and profound collapse, associated 
with vomiting, moderate abdominal distention, 
and mild lumbar and epigastric tenderness. The 
picture may resemble acute hemorrhagic pan- 
creatitis, peritonitis, or ileus; yet the physical 
signs are vague and the shock is out of all propor- 
tion to them. The collapse usually goes on to 
coma, and the patient dies in a few days in pro- 
found depression. Such a picture has lead to 
surgical interference, as was deemed the procedure 
of choice in the case of Brodnitz who found 


nothing but three portions of contracted and 
anzmic small intestines, each 10 to 20 centimeters 
long. At the autopsy the essential pathology was 
located in both suprarenal glands. Brasser, 
Materna, and others consider the abdominal 
symptoms to be due to the abnormal epinephrine 
content of the blood, and to vary according to 
whether it is increased or diminished, and Pende 
thinks that they are due to disturbances of the 
solar plexus. 

In the second type called the “asthenic” type, 
asthenia is the only symptom of note, progress- 
ing to a fatal termination. 

In the third type the nervous symptoms 
dominate the clinical picture. There may be 
delirium, coma, convulsions, or a _ typhoid-like 
state. 

To these types Lavenson has added a fourth, 
which includes cases of sudden death in which 
nothing is found postmortem but suprarenal de- 
struction; and a fifth, comprising those cases 
which are associated with purpura of the viscera 
and skin. Virchow suggests that the initial sud- 
den increase in blood pressure may tear a vessel 
previously damaged by bacteria or toxins and 
thus produce the so-called purpuric spots; he 
suggests too that any sudden disturbance of the 
medulla oblongata may be a primary cause. 
Foster considers the purpuric spots as another 
manifestation of an overwhelming infection. 

Any combination of symptoms may form the 
clinical picture, but asthenia is the most constant 
and characteristic of all symptoms. 

Materna (1912) claims that the symptoms of 
suprarenal hemorrhage are caused by auto- 
intoxication with adrenalin which, during the 
profound disturbance, is thrown into the blood 
stream in large amounts. Hyperadrenalamia 
was found postmortem in one of his cases by the 
use of certain tests. In one test a specimen of 
blood collected from that flowing spontaneously 
from the liver produced prompt mydriasis on the 
living and on the isolated eye of the frog. In 
another, the presence of adrenalin in large 
amounts was demonstrated by the action of % 
per cent ferric chloride solution on frozen liver 
sections and on blood serum; in these, the liver 
cells and the serum took on a green tint char- 
acteristic of adrenalin. These findings were 
checked with test solutions of 1:1000 adrenalin 
chloride and by chemical analysis. He suggests 
that when hemorrhage occurs in a suprarenal 
gland rich in cholin, this product, the antagonist 
of adrenalin, may also be thrown into the blood 
stream and neutralize in whole or in part the 
effects of the adrenalin. Thrombi in the large 


‘ 
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veins may prevent or delay the absorption of the 
liberated adrenalin. Materna claims that ad- 
renalin poisoning rather than suprarenal failure 
is the cause of death. This view seems to take 
support from the reported cases of sudden death 
occurring in unilateral suprarenal apoplexies in 
which the remaining suprarenal gland is found 
intact. 

An increased epinephrine content in the post- 
mortem blood of a patient who is known to have 
had a massive hemorrhage into both suprarenal 
glands is somewhat suggestive but by no means 
conclusive that a similar condition was present 
during life. This finding was not by any means 
constant in the cases reported by Materna, all of 
which were in children. The difficulty of making 
a diagnosis before death is responsible for the lack 
of data regarding the epinephrine content of the 
blood during life. If it can be determined that 
hyperadrenalemia exists in the living subject, 
this fact would have an important bearing on the 
diagnosis. 

Brasser, too, considers that the symptoms are 
due to variations in the adrenalin content of the 
blood. The hemorrhage and the pressure, he 
claims, cause an increased flow of adrenalin into 
the blood with all the symptoms of hyper- 
adrenalemia; this condition, however, is only 
transient, since adrenalin is rapidly destroyed in 
the body and its source being curtailed, the 
picture changes to one of progressive hypo- 
adrenalemia which terminates in death. 

Many other clinicians have assigned the 
dominant réle in the production of symptoms to 
variations in the epinephrine output, and it is a 
general impression that a marked diminution of 
epinephrine is of a serious import, its total sup- 
pression a calamity, with a definite train of 
symptoms. 

Like many other clinical impressions, these are 
not supported by experimental data. On the 
contrary, physiologists have been unable to 
produce experimentally any well-characterized 
symptoms associated with partial suprarenal 
insufficiency, and there is no evidence to show 
that diminution in the ordinary rate of epineph- 
rine output or even its total suppression can give 
rise to symptoms (Stewart). Even the two most 
constant symptoms thought to be associated with 
suprarenal insufficiency, namely muscular ady- 
namia and respiratory disturbances, are not pro- 
duced experimentally by epinephrine loss (Kuehl). 
Attention is directed, too, to the experiments of 
Houssay and Lewis, in which complete removal of 
one suprarenal gland and the suprarenal medulla 
of the opposite side produced no symptoms in 


dogs in which no accessory medullary substance 
was demonstrable at autopsy. Total ablation of 
both suprarenal glands, however, is invariably 
fatal; but the symptoms produced are not char- 
acteristic, unless it be the extreme muscular weak- 
ness which proceeds the exit for some hours. 
This and other experimental evidence indicates 
that epinephrine is not necessary for life and 
directs our attention to the cortex rather than to 
the medulla as the indispensable portion of the 
suprarenal gland. 

Yet fatal cases are at hand in which simulta- 
neous acute hemorrhages have destroyed both 
suprarenal medulla, leaving the cortex morpho- 
logically well preserved. Were it not for the 
evidence quoted above, one would presume that 
here the lethal outcome depended upon the 
destruction of medullary function and structure 
alone. Or are we to assume that the hemorrhage 
and the pressure have so altered the functional 
capacity of the cortex that although normal in 
appearance, it, too, is incompetent to perform its 
function properly? It appears as if there is some- 
thing more fundamental to be reached in this 
problem, possibly some involvement of the 
nervous system. 

Cases of sudden death without previous 
symptoms may possibly be instances in which the 
organism is suddenly overwhelmed with supra- 
renal products. On the other hand, those which 
make a lethal exit only after several days appear 
to resemble more the picture of experimental com- 
plete suprarenal failure, with asthenia as a 
prominent symptom. 

Physical signs are usually of no assistance in 
locating the seat of the pathology. There may be 
merely vague tenderness in the lumbar regions 
or in the epigastrium, or abdominal distention as 
in our case. There is no pigmentation of the skin 
as in Addison’s disease. Hirsch and Capp (1927) 
report a case of bilateral thrombosis of the 
suprarenal veins which was associated with a 
most marked and unusual cyanosis of paroxysmal 
nature. 

The diagnosis during life is very difficult and 
has been definitely made in only one of the cases 
investigated (Foster). That the suprarenal gland 
was possibly the seat of haemorrhage was noted 
antemortem in the case of Ellis and in our own 
case. The presence of severe abdominal symptoms 
with few or no physical signs, in a patient who 
presents definite nervous manifestations, profound 
asthenia, and gradual decline of blood pressure 
should lead one to suspect the presence of acute 
adrenal disease. The leucocyte counts in our 
case and in those of Kessell and Ellis were high. 
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The temperature in some of the reported cases 
has been markedly elevated. 

For a time the so-called “white line of Sar- 
gent,” produced by stroking the skin with the 
finger, attracted considerable attention as a sign 
of acute suprarenal insufficiency. Sargent made 
the diagnosis upon the presence of this line 
combined with asthenia and hypotension. In- 
vestigation by others showed, however, that the 
white line was not by any means an abnormal re- 
action and Sargent himself was forced to admit 
that he was mistaken in its significance. 

Materna calls attention to the value of the frog 
pupillary reaction as an intravitam diagnostic aid 
of adrenalin auto-intoxication, and gives full 
directions for a method of procedure. One can 
by this method, he claims, ascertain with cer- 
tainty the presence of abnormally large amounts 
of blood adrenalin. If the test be positive, the 
clinician is immediately furnished with a clue to 
the origin of possibly vague symptoms. From a 
therapeutic standpoint the test if positive would 
be most valuable in cases of large unilateral 
suprarenal haemorrhages, where the correct 


diagnosis may lead to operative interference and 


prevent death. It would be interesting to perform 
this test during life upon suspected cases of acute 
adrenal disease in the hope of confirming or 
denying its reliability. 


TREATMENT 


The treatment of bilateral suprarenal apoplexy 
has met with little success. Rest and sedatives 
are, of course, indicated. Injections of adrenalin 
have been freely advocated. It is not surprising 
that they are of no avail in the human, when 
similar injections fail to prolong the lives of 
suprarenalectomized animals (Kuehl; Banting 
and Gairns). Injections of adrenalin-free cortex, 
however, have a definite effect in delaying for 
hours the onset of symptoms of suprarenal failure 
in suprarenalectomized animals, and definitely 
prolong their lives (Kuehl; Banting and Gairns). 
Experiments on similarly treated animals have 
contributed the further information that the ad- 
ministration of large amounts of certain fluids 
have doubled or trebled the life span of these 
animals over that of the controls (Marine and 
Baumann; Banting and Gairns; Corey). In- 
vestigators well agree that physiological sodium 
chloride and Ringer’s solution act in this manner, 
whereas there is some disagreement in the 
efficacy of isotonic glucose and isotonic sodium 
acetate solutions. The beneficial effect of these 
substances is probably due to the relief of the de- 
hydration which accompanies suprarenal insuffi- 
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ciency, and the diuresis which they produce. If 
the water loss is compensated, life is prolonged. 
With this data at hand, we may look forward with 
some hope to a more effective therapy. Extracts 
of suprarenal cortex or the whole gland, and iso- 
tonic solutions of sodium chloride or Ringer’s 
solution, are, therefore, our most hopeful weapons. 

Surgery offers no help in the treatment of 
bilateral cases. There are cases of massive uni- 
lateral hemorrhage, however, in which the fatal 
outcome is due to severe hemorrhage and shock, 
rather than to suprarenal failure. Symptoms may 
localize the condition to one or the other side, and 
the hematoma may be felt in the affected flank. 
Blood examinations may possibly show an hy- 
peradrenalemia. Such cases should be given the 
benefit of surgery with the hope of checking a 
hemorrhage, which, if allowed to progress, might 
terminate fatally. Unless the clinical findings 
indicate that the condition is unilateral, and un- 
less the side affected can be definitely determined, 
surgery should not be attempted. 

Having decided to intervene, the mode of 
approach would preferably be through the an- 
terior abdominal wall, through an upper rectus 
incision, or perhaps through an incision parallel to 
the costal margin extending into the flank, as is 
sometimes used for splenectomy. The supra- 
renals are not easily reached by the posterior 
route, and cannot be directly attacked unless the 
kidney on that side is sacrificed. The abdomen 
should first be explored, palpating both supra- 
renals. If there is any doubt of the unilaterality 
of the pathology, all further operative procedure 
should be suspended. If, however, the unaffected 
side seems normal one could continue through the 
posterior peritoneal layer, expose the affected 
gland, and remove it without injury to the kid- 
ney. Any massive hemorrhage in this region 
could be controlled. 

Extensive bilateral suprarenal apoplexy is 
uniformly fatal, but suprarenal “strokes” of 
lighter grade may be survived by the patient. 
Old hemorrhage was noted in Brodnitz’s speci- 
men. Just how much tissue destruction is neces- 
sary to produce acute adrenal insufficiency is 
unknown. Severe one-sided involvement, with 
the other side morphologically intact, has been 
known to produce this syndrome. 

We have still much to learn about suprarenal 
hemorrhages, their methods of production and the 
pathological physiology which they produce. 
Their clinical recognition will give us valuable 
help; clinical research upon living subjects will 
clear many points and possibly furnish us with a 
clue to effective therapy. 
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SUMMARY AND CONCLUSIONS 


1. A remarkable case of bilateral suprarenal 
apoplexy in an adult is reported. These cases are 
extremely rare. 

2. Thrombosis of the suprarenal veins is the 
most important etiological factor. 

3. Cases have been divided according to 
clinical manifestations into types; peritoneal, 
asthenic, and nervous. Asthenia is the most 
constant and characteristic symptoms. Physical 
signs are variable. 

4. The diagnosis has only once been made 
before death. The use of blood tests may aid in 
the diagnosis. 

5. The prognosis is hopeless in well marked 
bilateral cases. Small haemorrhages may be 
absorbed without sequelz. 

6. The administration of normal salt or Ring- 
er’s solution, and adrenal cortex or whole supra- 
renal gland are our best therapeutic measures. 
Epinephrine is without effect. 

7. Surgery is useless in well marked bilateral 
cases. It may be the only hope in unilateral 
severe hemorrhages which threaten life by blood 
loss and shock. 
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APPENDICEAL PERITONITIS' 


By JOHN B. DEAVER, M.D., F.A.C.S., PHtLaDELPHIA 


HAVE been prompted to select appendiceal 
peritonitis upon which to speak because I 
believe that vital statistics show entirely too 
many deaths charged to disease of the appendix. 
In fact, I believe that there are actually more 
deaths from acute appendicitis than the statistics 
show, as many of the cases reported as peritonitis, 
and intestinal obstruction are due to appendicitis. 
This may strike you as a bold utterance, neverthe- 
less I think it is true. While deaths caused by 
acute appendicitis are primarily the result of the 
disease of the appendix itself, secondarily they are 
the result of peritonitis and the toxemia which is 
caused by peritonitis. Peritonitis plays the most 
important rdle in the mortality, as experience, bac- 
teriological study, autopsy in vive, and post-mor- 
tem examination have taught us. 
The pivot around which revolves the logical 
treatment of acute appendicitis is not so much the 


_appendix as it is the peritonitis. In an illustrative 


way, the peritonitis has been likened to a confla- 
gration caused by a lighted match. If the match 
is still burning when the firemen arrive, it does not 
attract their attention so much as does the confla- 
gration, therefore their efforts are at once directed 
toprevent extension to surrounding buildings. Soin 
the presence of an appendiceal conflagration, the 
appendix can be forgotten and attention centered 
upon the treatment to prevent further extension of 
the peritonitis. 

From its earliest stage, irritation, peritonitis 
proceeds to its final stage, toxemia and death. 
The varieties of peritonitis are the circumscribed, 
the diffusing, and the diffused. Is it possible that 
these entities may be individualized and recog- 
nized? Yes, according to the organism, the staph- 
ylococcus, the colon bacillus, the streptococcus, 
and other less virulent types. The colon bacillus 
and the streptococcus are the two most important 
and most frequent clinical types. 

The staphylococcus albus acts as a protector in 
the true sense of the term, in that its mission 
is to establish a barrier against the strepto- 
coccus and colon bacillus, and thus prevent 
their breaking through and infecting the perito- 
neum beyond; in other words, to keep these vicious 
bacteria within their point of origin, so as to limit 
the infection to a circumscribed area and if pos- 
sible to prevent a diffusing peritonitis from becom- 
ing a diffused one. In our efforts to combat peri- 
tonitis, we must work with nature and not in any 


way institute an attack that will break down her 
barriers. It is on this principle that the treatment 
of anatomical and physiological rest is founded. 
The two most vicious types of micro-organisms in 
appendiceal peritonitis, I repeat, are the strep- 
tococcus and the colon bacillus. In the more 
virulent cases the streptococcus is the first to ap- 
pear. The reason we do not more often find the 
streptococcus in our examination of smears 
and cultures made at the time of operation, is that 
the colon bacillus rapidly overgrows it. Incident- 
ally, I may remark that in every case operated 
upon in the Lankenau Clinic, a smear and culture 
are taken of the exudate both at the site of, and 
distal to, the point of origin of the pathology. 
The smear is immediately examined in the labora- 
tory and reported on in a few minutes. This I re- 
gard as one of the most important parts of our 
operating room technique. I value the co-opera- 
tion of the laboratory with the operating room so 
highly that to break this combination would be a 
sorrow and tribulation. In abdominal as well 
as in other operations the findings of the 
bacteriologist in the examination of the smears 
taken are our guides as to whether or not to use 
drainage. In breast tumor cases, I rely on the 
report on frozen sections for indications whether to 
remove the organ in addition to wide dissection of 
the deep fascia or simply to excise the growth. 
Frozen section diagnosis is made in every tumor 
case. 

In acute appendicitis in the presence of perito- 
nitis, the pith of the question is when to operate, 
and when not to operate, in order to obtain the 
best results and the minimum mortality. I believe 
that in the absence of a forbidding peritonitis, all 
patients with acute appendicitis should be oper- 
ated on except in the presence of a grave constitu- 
tional condition: a cold, pleurisy, pneumonia, or 
an eruptive fever, etc. In the absence of contra- 
indications, be the case ever so mild or the patient 
apparently on the high road to recovery, to advise 
waiting for an interval or a second attack shows 
ignorance of the possible effects of delay and is 
contributory negligence in case of death. I make 
this statement fully conscious of its meaning. To 
advise interval operation only because the patient 
contemplates a long visit away from home is also 
a dastardly practice. In support of these utter- 
ances, I am prepared to say that the occasional 
operator should not be the one chosen to do the 


' Read before the State Sectional Meeting of the Clinical Congress of the American College of Surgeons, Wilmington, Delaware, January 17, 1928. 
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work, but the operator of vast and varied experi- 
ence in dealing with pathological abdominal rid- 
dles should be chosen. Only the latter can best 
deal with any of the many complications that 
may be present; with this proviso, I am able to 
stand back of what I have said. I purposely speak 
in this manner as I want to give you something to 
take home with you. Intheold days when discuss- 
ing the subject, we fought like bulls in the arena 
but behind the scenes we were peaceful lambs. I 
hope it will also be so today. 

I have used the words “forbidding peritonitis.” 
This will be discussed later. 

In the presence of a circumscribed peritonitis, 
removal of the appendix with the proper technique 
isthe correct thing todo. By the proper technique, 
I mean that the incision should be made lateral to 
the point or line of greatest tenderness, which in- 
dicates the position of the appendix. We should 
not hesitate to cut the internal oblique and trans- 
versalis muscles in a direction opposite to the 
course of their fibers, if this gives easier and better 
exposure. To operate with the view of preventing 
a subsequent hernia is to expose the patient to the 
greater and more serious risk of dissemination of 
infection. If the appendix lies close to the caecum 
directed upward and outward, an extraperitoneal 
approach is the safest route and is easily made 
when, after the overlying muscles have been cut 
through, the transversalis fascia, which is often 
oedematous and infiltrated, can readily be sepa- 
rated from the peritoneum and the latter exposed. 
At this point palpation will often detect fluid. And 
by hypodermic aspiration the character of the 
fluid can be definitely determined. The perito- 
neum is opened in the line of the wound, the fluid, 
often actual pus or puruloid material, evacuated, 
and the cecum and appendix exposed. 

If the appendix is not in sight, I at once lift up 
the overlying abdominal walls with Deaver re- 
tractors and thoroughly pack off the surrounding 
peritoneal cavity with moist gauze pads. If pus is 
found, it is mopped up during the dissection in 
freeing the appendix. With a piece of moist 
gauze, the cecum is grasped with the fingers and 
thumb and gently lifted into the wound, which 
must be large enough to allow carrying the cecum 
far enough out of the wound, to expose the anterior 
longitudinal muscular band, the ileocolic fold of 
peritoneum, the terminal ileum and the ileocecal 
fold of peritoneum which is continuous with the 
meso-appendix. The base of the appendix is then 
seen on the outer side of the ileocecal fold. These 


peritoneal folds are to the operator what the light- 
houses are to the mariner. In the course of the dis- 
section small moist pieces of gauze are so placed as 
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to prevent contamination of the exposed perito- 
neal spaces. These small pieces of gauze with the 
previously placed large pieces enable one to guard 
against contaminating the non-infected, surround- 
ing peritoneum. The appendix being delivered, it 
is tied off and removed with the cautery knife; a 
glass drainage tube is carried into the pelvis and 
aspirated to determine whether there is pus in the 
pelvis. If the smear of this aspirated fluid shows 
micro-organisms, the tube is left in; if not, it is 
removed. A cigarette drain or a rubber tube may 
later be substituted for the glass tube if drainage 
is necessary. When the case has been a very dirty 
one, no attempt is made to close the wound. 

In the presence of pus I always examine the 
external paracolic groove. Occasionally it will 
also be found to contain pus and if so, I explore 
farther upward, and often find a collection be- 
tween the diaphragm and the liver as well as 
beneath the liver. These respective points are 
then thoroughly drained. I have operated upon 
many such cases with excellent results. The latter 
type of case represents a combined circumscribed 
and limited diffused peritonitis. In my earlier ex- 
perience, under the conditions I have just men- 
tioned, I terminated the operation by simply 
evacuating the collection at the site of the appen- 
dix, removing the appendix, and instituting drain- 
age. When practicing this technique I was fre- 
quently obliged to operate later for one or more 
secondary collections, so that I have adopted the 
technique just described. 

If you were to ask me to what I attribute what- 
ever success I have in the surgery of intra-abdom- 
inal pus collections, I would answer first, to the 
location of the collection or collections of pus and 
second, to the proper disposition of gauze pads, 
not gauze towels, before I attack the collection. 
This question was once asked me by that great 
and master surgeon, the late John B. Murphy; 
when I gave him thisanswer Murphy said “Amen.” 
I grant you, this requires skill and art, both of 
which can be acquired by experience. When, as 
some of you have heard me, I ask my gauze nurse 
why she is so confident in telling me that so many 
pieces of gauze are missing, she answers: “My 
experience in this job gives me confidence.” 

A circumscribed peritonitis is easily recognized 
by the presence of a limited swelling, limited 
rigidity, limited tenderness, circumscribed pain, 
and either the absence of peristalsis or hypoperi- 
stalsis as compared with the peristalsis surround- 
ing the peritonitic area, together with resonance to 
light, but dullness and flatness to deep percussion, 
and limited movement of the abdominal walls over 
the site of the lesion. In making the diagnosis I 
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attach the greatest importance to the physical 
signs. A leucocytic and polynuclear count should 
be made as a routine measure, but in the majority 
of instances I attach little importance to either. 
When I do consider the blood picture, I pay more 
attention to the polynuclear than tothe leucocytic 
count. 

In circumscribed appendiceal peritonitis with 
the abscess close to the ileocecal junction beneath 
the terminal ileum and mesentery, and with the 
terminal ileum thickened and stiffened, having toa 
great degree, if not entirely, lost its contractile 
power, after the pus is evacuated, appendix re- 
moved and drainage established, an ileocolostomy 
or sometimes an ileoczecostomy will make recovery 
more certain. I have done this many times with 
most satisfactory results. 

This is particularly true in the large abscess 
cases in which this portion of the bowel forms part 
of the wall of the abscess cavity, for then not only 
the patient’s recovery is better assured, but also 
his immediate postoperative comfort, for there is 
less likely to be pain from the retention of gas. 
Again, secondary operation for obstruction that 
occurs occasionally in these cases three or four 
or more days after operation, is avoided. 

Let us now consider diffusing peritonitis, by 
which is meant a spreading inflammation not in- 
volving an extensive area and differing from the 
circumscribed variety in that it is not limited. In 
the diffusing peritonitis, there is both peritoneal 
inflammation and peritoneal irritation, the latter 
being the forerunner of the former. You may 
regard this as a distinction without a difference 
but I hope to show you that it is not. Diffusing 
peritonitis differs from the circumscribed variety 
in that, while the patient looks and is sicker, yet 
he has not the peritoneal facies. The pain is more 
pronounced and is referred over a greater surface; 
there is a much larger area of rigidity and tender- 
ness, peristaltic sounds are either absent or very 
feeble, or peristalsis is aggravated around the in- 
flamed area corresponding to the area of perito- 
neal irritation, and abdominal breathing is more 
limited than in circumscribed peritonitis. Diffus- 
ing peritonitis is definitely recognizable by the 
careful observation of these physical signs. Time 
and again have I demonstrated this to my classes 
and subsequently proved it at operation by the 
presence of inflammatory adhesions, adherent 
coils of bowel and adherent omentum occupying 
the area mapped out as the site of the inflamma- 
tion when examining the case before the perito- 
nitis had subsided. Cases of diffusing or spreading 
appendiceal peritonitis are not operated upon 
until the subsidence in part or in whole of the 
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peritoneal inflammation, which in the experience 
of the Lankenau Clinic practically always takes 
place if strict anatomical and physiological rest, 
“regulation” as we call it, is carried out. I regret 
to say that outside of our clinic when I see this 
treatment it is not always given correctly. The 
familiar saying, ‘“‘what is worth doing at all is 
worth doing well,” certainly applies here; there- 
fore, even at the risk of trying the patience of 
those of you who are as familiar with it as Iam, I 
shall describe this treatment in detail. 

First allow me to say, as you know, this is bet- 
ter known as the Fowler-Murphy-Ochsner treat- 
ment (a galaxy of stars, of master surgeons, whose 
memory and great achievements have been left to 
us as a priceless heritage). In the Lankenau 
Clinic, for brevity of expression, we style it regula- 
tion, but not in any sense in the attempt not to use 
the names of the originators, for they are names 
to conjure with. 

Anatomical and physiological rest means rest of 
the body and of the alimentary canal. Rest of the 
body consists in confining the patient to bed ina 
sitting position, which is maintained by means of 
a pillow placed beneath the tuberischii and a 
folded sheet carried beneath the portion of the 
pillow anterior to the tuberischii, the ends of the 
sheet being carried to the head of the bed to which 
they are tied, the patient’s back being supported 
by pillows, and a pillow placed beneath the knees. 

To keep the patient in this position calls for 
much attention upon the part of the nurses. The 
position can be made easy toa great extent by the 
mechanical beds used in many hospitals, but they 
are not used in our clinic. Rest of the body is 
further aided by giving small doses of morphia, 
which serves a double purpose in that it also rests 
the small intestine by reducing peristalsis. Rest of 
the alimentary canal, physiological rest, is ob- 
tained by washing out the stomach, giving nothing 
by mouth, either in the way of water or nourish- 
ment, by giving enough morphia hypodermically 
to prevent active peristalsis, applying ice to the 
abdomen to benumb the nerves of the walls of the 
abdomen, this in turn affecting the abdominal 
sympathetic nerves with which the nerves of the 
abdominal walls communicate through the spinal 
ganglia, and lastly giving the Murphy drip of 
normal saline solution to which is added glucose 
and whisky. It is not uncommon to be told by 
nurses that the patient will not take the intra- 
rectal solution, but this happens only when it is 
not being properly given. This was stressed by 
Murphy when he first described the method, 
stating that the height of the container of the 
solution above the level of the mattress, must be 
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such that the intra-abdominal pressure and the 
pressure of the solution entering the rectum are 
equally balanced. For example, if the pressure of 
the saline solution is too great, as happens when 
the container is placed too high, the solution will 
not be retained, while if the reverse is the case, no 
fluid enters the bowel. This calls for intelligence 
and knowledge on the part of the attendants. This 
treatment must be consistently carried out until 
the conflagration, the peritonitis, is under control, 
as evidenced by restoration of normal peristalsis 
which has been held in abeyance to prevent dis- 
semination of infection, and which can be recog- 
nized by abdominal auscultation and the passing 
of flatus, a sound so harmonious to the ear of the 
doctor and the nurse. This indicates that the 
crest of the wave has been reached and the storm 
will soon abate. It further means that the perito- 
nitis will either entirely clear up or become cir- 
cumscribed, when operation can be done with a 
greater degree of safety than when the storm is 
raging. Richardson expressed the idea so well 
when he said “too late for an early, and too early 
for a late operation.” 

The rationale of this treatment is worth while 
detailing. Washing out the stomach quiets the 
movements of the diaphragm, the under surface of 
which is so rich in lymphatics and lymph spaces, 
and this quiescence affords the patient immediate 
relief. The diaphragm, when in active motion, 
performs the function of a suction pump in that 
infection is rapidly drawn into the lymph spaces 
and the lymphatics through which it is carried in- 
to the blood stream, causing blood stream infec- 
tion. This is sufficient reason not to give medi- 
cines or anything by mouth, that might excite 
nausea or vomiting. In the presence of the latter, 
lavage should be repeated. It is a well known 
physiological fact that water given by mouth is 
absorbed by the terminal ileum and the first por- 
tion of the ascending colon and to reach the latter 
it must be carried by peristalsis of the small 
bowel, which in turn means danger of spreading 
the infection. This means we drink with our ter- 
minal ileum and the first portion of the colon. On 
the other hand, if the intestines are parietic, the 
plexuses of Meissner and Auerbach under the con- 
trol of toxins, fluid given by mouth will cause 
waterlogging, overdistention and reverse peris- 
talsis, regurgitation of duodenal and stomach 
contents and vomiting, a further indication for 
lavage or the passage and retention of a duodenal 
bucket in the stomach to maintain continuous 
drainage. 

The second physiological fact is that absorp- 
tion of nourishment takes place in the small 
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intestine; therefore we eat with our small intes- 
tines. Sir Berkeley Moynihan’s lines 
Perforation spells purgation in an appendix kinked 
and bad. Foods and drink worry him, and aperients 
turn him mad, 
exemplifies the rationale of arresting peristalsis by 
not giving anything by mouth. [am sure many, or 
some of us, at any rate, recall reading that wonder- 
ful little book, long since out of print, by the 
distinguished Englishman, Hilton, on rest and 
pain, which supports the rationale of putting the 
intestines at rest and abolishing pain by giving 
morphia. However I do not think it necessary to 
go so far as did Alonzo Clark or does our distin- 
guished colleague and friend Crile, who gives 
enough morphia to reduce the respirations materi- 
ally. As I see it, the therapeutic indication is 
carried out when we abolish peristalsis and pain 
and maintain rest of the body. The fact that 
nature does this in the late stage of peritonitis, 
toxemic abeyance of peristalsis suggests the ra- 
tionale of physiological rest. 

This I believe is sufficient to impress upon you 
why I advocate the treatment of anatomical and 
physiological rest or “regulation,” as we prefer to 
call it. It is not at all uncommon, when I am 
called at night by ’phone, to be told that a case of 
appendiceal peritonitis, sick for 3 or 4 days, has 
been admitted to my hospital service, for Mrs. 
Deaver to say: “Tell them to put him on ‘regula- 
tion.’” This may suggest how familiar this treat- 
ment is in some home circles. I do not hesitate to 
say that any form of treatment other than this is 
unanatomical, unphysiological and entirely out of 
tune with nature’s forces, therefore not only 
irrational, but illogical. Iam prepared to say that 
this treatment cannot be thoroughly carried out in 
the home, but only at the hospital, and often here 
it is not successful, for want of absolute faith be- 
gotten by large experience with it, and the want of 
knowledge how to use it. Faith here, as in reli- 
gion, we must have to award our peritonitis 
patients and to award ourselves. Before leaving 
this subject, I might say that, in addition to this 
treatment, hypodermoclysis and intravenous sa- 
line with glucose are used in the very dehydrated 
cases. I have not had much success with con- 
tinuous intrasaline as practiced by Matas, partly 
due, no doubt, to the extreme condition of the 
patient when the treatment was instituted. Does 
this not often happen with extreme measures used 
when too late to expect good results? 

Finally, let us discuss diffused appendiceal peri- 
tonitis. Diffused appendiceal peritonitis, in its 
early stage, presents a picture familiar to us all, 
with its general rigidity of the anterior abdominal 
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wall, tenderness corresponding to the area of 
rigidity, practical absence of abdominal breathing, 
the peritoneal facies, rapid pulse, tense and often 
bounding, comparatively high temperature, and 
exaggerated peristalsis. The blood picture shows 
eighteen to twenty thousand leucocytes, and 
eighty-five to ninety-five polynuclears, the latter 
varying with the type of the infection. Twenty to 
forty hours after onset of the peritoneal inflamma- 
tion, or earlier if the patient has been purged, the 
picture changes to one of general abdominal dis- 
tention, the rigidity being much less pronounced, 
tenderness not nearly so decided, entire absence of 
peristalsis, later followed by tinkling and finally a 
silent belly, an ominous sign when only the pulsa- 
tion of the abdominal aorta is heard louder than 
normal anda rapid pulse with diminished volume, 
more pronounced peritoneal facies, a blood picture 
of moderate or low leucocytosis but high polynu- 
clear count, diminished output of urine that shows 
albumin, hyaline and granular casts, relaxed skin 
that later is sweaty and cyanotic, vomiting or 
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regurgitation of dark vomitus, often foul smelling, 
and restlessness and an active brain. This pre- 
sents what is considered a hopeless proposition, but 
not necessarily so if the treatment already de- 
scribed is carried out early and to the letter. I 
have seen recovery with local abscess formation, 
the simple evacuation of which was followed by 
convalescence. When much of the active perito- 
neal inflammation has subsided but has left mul- 
tiple foci of pus, the patient dies of toxemia. 
When the peritoneal inflammation has only par- 
tially subsided and has left a large collection, 
involving the pelvis and the lower abdomen, the 
patient may sometimes, by drainage alone, get 
well. These are cases in which puncture through 
the rectum or the vaginal vault have occasionally 
proved successful. 

I have, however, seen instances of the latter 
type in which death occurred a few hours after a 
simple puncture. In this class of cases shortly 
following the puncture, there is a sudden marked 
rise of temperature, always a precursor of death. 


CHOKED DISCS PRODUCED BY 


ABSCESS OF THE BRAIN' 


By WALTER TI. LILLIE, M.D., Rocuestrer, MINNESOTA 


From the Section on Ophthalmology, Mayo Clinic 


YFYNHE ocular syndromes produced by brain 
abscess and brain tumors are similar, but in 
the former the ophthalmoscopic evidence 

that the associated choking of discs has reached a 

definite stationary height or is still developing is 

of great importance from a neurosurgical stand- 
point. 

The formation of a brain abscess was well 
described by Macewen in 1893 and since that 
time little has been added to his classic work. He 
divides the clinical sequence of events produced 
by the formation of a brain abscess into the 
initiatory stage, characterized by severe head 
pains, vomiting, rigor and fever; the second stage, 
characterized by deadening of the head pain, 
which can be elicited only on percussion, slow 
cerebration, want of sustained attention, apy- 
rexia, slow pulse, paralysis, and optic neuritis; 
and the terminal stage in which there is either 
leakage of the pus into the membranes or ven- 
tricles accompanied by fever, convulsions, and 
coma or complete encapsulation of the abscess 
which may remain quiescent for a long period 


and finally may become absorbed, in some cases 
without surgical interference. 

In Macewen’s cases “optic neuritis” was fre- 
quently seen, especially in the later stages, and 
was usually mild although in some cases the 
swelling of the optic discs advanced rapidly and 
even increased after the abscess had been evacu- 
ated. The term “optic neuritis,” which was 
used up to 1893 and even later in describing the 
cedema of the optic discs produced by brain 
abscess or tumor has been replaced by the term 
“choked discs,’”’ inasmuch as the cedema is due 
to increased intracranial pressure and is not the 
result of inflammation. In cases of choked discs 
there is no loss in visual acuity or changes in the 
perimetric fields characteristic of optic neuritis. 

The cases observed in the Mayo Clinic in which 
brain abscess has been associated with choked 
discs were in the second and third stages (Mace- 
wen). In the other cases of brain abscess there 
has been a fulminating course with early death 
without the appearance of choked discs. = 
ally the ocular syndromes produced by erfcapsu- 


*Read before the Clinical Congress of the American College of Surgeons, Detroit, October 3 to 7, 1927. 
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lated brain abscess are the same as those pro- 
duced by tumor of the brain. In 11 cases of 
definitely encapsulated abscess of the frontal 
lobe, the bilateral choked discs in 8 ranged from 
1 to 6 diopters. The visual acuity was good in all 
cases and the perimetric fields revealed only mild 
concentric contraction for form and color. Only 
one abscess of the frontal lobe which produced a 
typical basal frontal syndrome could be located 
ophthalmologically. This does not agree with 
Eagleton’s experience in cases of abscess of the 
frontal lobe. In cases of temporal and temporo- 
sphenoidal abscess there was the typical ophthal- 
mological syndrome produced by tumor in that 
region: normal visual acuity, bilateral choked 
discs, and homonymous hemianopic defects of 
the visual field. This same syndrome was re- 
vealed in cases of abscess of the occipital lobe. 
The choked discs also varied from 1 to 6 diopters 
in these groups. In cases of abscess of the cere- 
bellar lobe, a choked disc of more than 2 diopters 
was not observed, which is quite the opposite to 
observations made in cases of cerebelkar tumor. 
In all of the groups the pupillary disturbances, 
oculomotor paralyses, and nystagmus were of no 
clinical importance in determining the site of the 
abscess. 

Repeated ophthalmoscopic observations of the 
choked discs is of great importance in cases in 
which the diagnosis of brain abscess is definitely 
established, as the ophthalmologist can be of aid 
in determining more or less accurately the time 
at which the abscess is completely encapsulated. 
In the Mayo Clinic it has been noted that the 
best results are obtained by operation in those 
cases in which the neurological and ophthal- 
mological syndromes could not be distinguished 
from those produced by a brain tumor similarly 
situated. In such cases the history and the 
pathological changes in adjacent structures 
established the diagnosis of abscess. In every 
case there was choking of the discs which had 
reached its maximal height and was stationary. 
The encapsulated abscess then acted purely as a 
foreign body or tumor to which the cerebral 
tissues had become adjusted. When operation 
was performed during the period when choking 
of the discs was increasing the postoperative 


course was stormy and the mortality rate rather 
high. As a rule the choking of the discs reaches 
the maximal height in a relatively short time, so 
that surgical interference is not delayed and the 
ultimate prognosis is much better. Choked discs 
are not present in all cases of encapsulated 
abscess, just as they are not found in all cases of 
brain tumor and their absence should not be 
misleading. The presence of choked discs, espe- 
cially in association with mastoiditis, and ques- 
tionable intradural involvement, does not prove 
the existence of brain abscess and hasty intracra- 
nial operation is to be discouraged in those cases. 


CONCLUSIONS 


1. The ocular syndromes produced by an en- 
capsulated brain abscess are the same as those 
produced by a brain tumor similarly situated. 

2. Choked discs in cases of cerebellar abscess 
have less elevation than those produced by cere- 
bellar tumors. 

3. The presence of choked discs in cases of 
intradural suppuration does not always signify 
the presence of brain abscess. 

4. Rapidly developing choked discs in cases 
of brain abscess are significant of a changing 
cerebral process, intracranial operations during 
this period give unsatisfactory results. 

5. Stationary choked discs in cases of brain 
abscess observed over a short period of time 
indicate encapsulation. Intracranial operations 
during this period give excellent results. 

6. Repeated ophthalmoscopic examination of 
choked discs in cases of brain abscess is of great 
prognostic value. 
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THE HORSLEY 


PYLOROPLASTY IN ACUTE 


PERFORATED 


DUODENAL ULCERS' 


By J. WILLIAM HINTON, M.D., F.A.C.S., New York 


Assistant Professor of Surgery at New York Post-Graduate Medical School and Hospital; Adjunct Visiting Surgeon, Bellevue Hospital 


FTER Horsley (2) published the technique 
of his pyloroplasty in 1919 considerable in- 
terest was revived in this type of operation. 

Erdmann and Carter (1) published a series of 56 
cases in 1925, in which the Horsley technique was 
followed. The results shown in this series were 
very satisfactory and in reviewing 56 histories and 
follow-ups, the authors reported a symptomatic 
ulcer cure in 94 per cent. Of their series they were 
able to trace 84 per cent of all cases. My experi- 
ence with the Horsley pyloroplasty in chronic ul- 
cers has been limited to 3 cases. One had a recur- 
rence within 10 weeks following operation, one 
died from a pulmonary embolus while in the hos- 
pital, and the third case has had a gastric disturb- 
ance but not a typical recurrence and the roent- 
genological examination of the gastro-intestinal 
tract was negative. 

~ In acute perforated duodenal ulcers it appeared 
that this type of operation would be ideal, as the 
ulcer could be excised and the stomach left prac- 
tically in its normal anatomical and physiological 
state. For that reason between 1923 and 1926 in- 
clusive, the Horsley pyloroplasty has been done in 
12 cases of acute perforated duodenal ulcers. The 
result of this series seems to be of some interest. 
Two cases were operated on in 1923, four cases in 
1924, three cases in 1925, and three in 1926. All 
were males, the youngest being 25 and the oldest 
48, the average age being 35 years. The shortest 
time between the perforation and operation was 4 
hours, and the longest time was 15 hours. 

Location of lesion. In each case the ulcer was 
found on the anterior superior surface of the first 
portion of the duodenum. The perforation varied 
from 2 to 8 millimeters. The duodenum was easily 
mobilized, and excision was possible without diffi- 
culty. 

Technique of operation. The technique as de- 
scribed by Horsley was followed, and the incision 
was usually 1 inch on the duodenum and from 1.5 
to 2 inches on the stomach. ‘The mucosa was 
always sutured with No. 1 chromic gut. I am 
aware that Horsley later gave up suturing the 
mucosa as he felt that it was a factor in causing 
recurrences. Then a Cushing right angled suture 
of No. 1 chromic was used, followed by a Lembert 
running suture of No. 1 chromic. The abdomen in 
all cases was closed without drainage. The excised 


tissue was submitted for histological study, and 
each ulcer was shown to have been completely 
excised. 

Follow-up. One case died from pneumonia on 
the third day after operation, this case being the 
one which perforated only 4 hours previous to op- 
eration. Two cases have not been followed, al- 
though they were personally instructed about the 
importance of returning to the Follow-Up Clinic. 
The fourth case has been symptom free for 314 
years, and the fifth case has been symptom free 
for 3 years, but returned 14 months ago with acute 
appendicitis. This patient was operated upon by 
me, and the duodenum was inspected at the time 
of the appendectomy and was found normal. The 
pylorus admitted the tip of the index finger and 
there were no adhesions about it. A sixth case 
operated upon 4 years ago had a definite recur- 
rence, both clinically and roentgenologically, 3 
months following the operation. The seventh 
case, operated upon 23 months ago was perfectly 
well for 15 months, when he began having fullness 
in his stomach which was followed by a nausea 
and vomiting. Roentgenological examination re- 
vealed two-thirds of the barium meal retained 
after 6 hours. He was operated upon 7 months 
ago, and the pylorus was found obstructed but no 
masses could be detected. A posterior gastro- 
enterostomy was done. Since the second operation 
the patient has been free from symptoms. 

This leaves five cases which have been bothered 
with abdominal discomfort after eating, the dis- 
comfort being similar to ulcer pain but lasting 
only a few days at a time. Of these cases one was 
operated upon 16 months ago, another 28 months, 
the third 33 months, the fourth 42 months, and 
the fifth 45 months. The pain in all these cases 
had some degree of periodicity, returning at inter- 
vals of 2 to 5 months. A roentgenological exami- 
nation of the gastro-intestinal tract in all five pa- 
tients was negative. Each patient has had two or 
more examinations. The patients were given di- 
etary instructions to follow on leaving the hos- 
pital. None of these cases had any evidence of 
cholecystitis or cholelithiasis at the time of the 
operation. Gastric analysis showed a variation in 
their total acidity of from 40 to 70 per cent, the 
average being 53 per cent. Erdmann states that in 
perforations it has been his custom for years to do 


1 Read before the American Gastro-Enterological Association, Washington, May 1, 1928. 
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an excision. This he did before Horsley’s article 
was published, practically as Horsley’s operation 
for non-perforated ulcers was described, but added 
to his plastic a gastrojejunostomy. However, hav- 
ing had occasion to reoperate upon one of these 
patients, and having found a much wider duode- 
num than normal at the site of excision and plastic 
operation, he decided to refrain from doing the 
added gastrojejunostomy. He fails, however, to 
state how many perforated ulcers he has operated 
upon since giving up the added gastro-enterostomy. 
SUMMARY AND CONCLUSIONS 

1. In this series of 12 cases there was one death, 
and two cases cannot be traced. 

2. Two patients are entirely well to date, one 
for a period of 3 years, and the other for 3% years. 

3. One patient had a definite recurrence and 
another a pyloric stenosis which necessitated a 
gastro-enterostomy. 


4. Five cases were not symptom free and could 
not be classed as having satisfactory surgical re- 
sults. 

5. This leaves 9 cases which have been followed, 
or a total of 22 per cent that are entirely well fol- 
lowing this type of operation. 

6. In view of the above results, one does not 
seem justified in continuing to use this type of 
operation. 

I am indebted to Dr. Carl G. Burdick, Director of the 
Fourth Surgical Division of Bellevue Hospital for the 
privilege of reporting these cases. 
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RESTORATION OF THE FEMALE URETHRA AND VESICAL SPHINCTER 


AN OPERATIVE TECHNIQUE RESULTING IN URINARY CONTROL! 


By W. H. McGAW, M.D., anp MARION DOUGLASS, M.D., CLEVELAND, OHIO 


From the Department of Gynecology, Western Reserve University School of Medicine and the Lakeside Hospital 


tively rare condition and its replacement 

with the creation of a functionating vesical 
sphincter is a matter of considerable difficulty. 
The employment of patience and care may, how- 
ever, overcome the most serious obstacles. We 
wish to report a technique leading to a highly 
satisfactory functional result. 

Ward well states that no two cases are exactly 
alike and the technique must be improvised to 
cope with the particular conditions of the indi- 
vidual case. Many methods have been suggested 
and tried but very few results have actually been 
effective. 

Baker Brown (1863) perforated the anterior vag- 
inal wall obliquely with a trocar below the clitoris 
and made a puncture wound into the bladder. 
Through this opening he introduced a silver cath- 
eter, and eventually, after the wound healed, ob- 
tained a urethra which gave complete continence 
of urine, provided the bladder was emptied fre- 
quently. 

Kelly elaborated this idea of the tunnel in the 
mucosa in the anterior vaginal wall. He dissected 
an elongated tongue of mucosa from behind the 


[ ee loss of the urethra is a compara- 


fistula and pulling it forward over the fistulous 
opening and into the tunnel, made a new urinary 
canal, the anterior half of which was epithelial- 
ized. Noble, Sellheim, Péan, and others success- 
fully reconstructed the urethra, transplanting 
flaps from various parts of the labia, vaginal wall, 
etc., but the restoration of urinary continence fol- 
lowing these procedures has not been frequent. 
Richards and Rosser employed free transplants of 
fallopian tube and of the vermiform appendix and 
secured functionating urethras. 

The construction of an artificial sphincter is a 
difficult problem. Deming transplanted a strip of 
gracilis muscle and brought the urethra through a 
loop made like a raquet in the end of the trans- 
planted muscle which supplied the urinary canal 
with a support which had sufficient tonus to allow 
the bladder to excrete normally. 

Ruebsam and Brjosowsky employed the pyra- 
midalis and levator ani muscles and obtained satis- 
factory functional results. The suture of a torn 
sphincter is not a difficult procedure and is fre- 
quently reported, but the difficulty lies in cases in 
which, through trauma or slough, it has been 
entirely destroyed. 


1Read before The Clinical and Pathological Section of the Cleveland Academy of Medicine. 
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McGAW, DOUGLASS: 


RESTORATION 


OF FEMALE URETHRA 





Fig. 1. The fistulous opening in the anterior vaginal 
wall. Outline of the denudation. 

Fig. 2. Mobilized strip of mucosa turned anteriorly and 
sutured to anterior flap covering fistula and producing a 
completely epithelialized tube. 


In the case here reported we attempted to con- 
struct a mucosa-lined urethra and then at the 
second stage to improvise a sphincter by employ- 
ing transplanted strips of levator ani muscle as 
pedicle grafts encircling the urethra at the neck of 
the bladder. In view of the difficulty of obtaining 
a successful functional result in many cases of in- 
continence it seems worth while to give the history 
of the case and operative technique in detail. 

_ Mrs. R.; colored; aged 30 years; v-para. Patient came 
into The Lakeside Hospital complaining of frequency of 
urination since her last pregnancy 5 years ago, with almost 
complete incontinence during the last several months. Her 
last labor was somewhat difficult and she had had inter- 
mittent incontinence of urine since that time, although total 
loss of control had developed only within the last year. 
here had been also a gradual increase in the amount and 
duration of the menstrual periods. The baby had been 
large, but there had been no instrumental delivery or oper- 
ative procedure attempted. The Wassermann was negative. 

On examination we found the outlet to be relaxed. There 
was a moderate cystocele and rectocele. The urethra had 
been torn away and the situation of the present urethral 
orifice was almost exactly at the neck of the bladder. The 
opening admitted a little finger which could be passed 
through the neck of the bladder. There was a polypoid 
ectropion of vesical mucosa in the form of a papillary 
growth which acted almost as a ball valve. The cervix was 
in good condition. The uterus was anterior, enlarged to 
three or four times its normal size by multiple myomata, 
one of which on the anterior surface encroached upon the 
bladder. The uterus was freely movable, and there were no 
lateral masses. 


Fig. 


2. Fig. 3. 


Fig. 3. Suture of the vaginal flap over the new urethral 
canal, with a retention catheter in the urethra, and closure 
of the defects beside the fistula (the weak point). The mu- 
cosa was rolled in throughout the whole length of the in- 
cision. 


It was decided merely to attempt the reconstruction of 
the urethra and bladder sphincter, and perform hysterec- 
tomy and perineorrhaphy later. There was considerable 
scar tissue in the vaginal vault which made the denudation 
somewhat difficult. 


Operation. The redundant vesical mucosa was 
carefully excised and the vesical neck narrowed by 
fine catgut sutures placed deeply enough to in- 
volve the muscle of the bladder neck in the area 
where the mucosal attachment was excised. An 
incision was then made in the vaginal mucosa at 
a point approximately 1 centimeter from the mid- 
line, extending from the fistula to the proposed 
external orifice of the urethra. A similar incision 
was made on the other side. This flap was under- 
mined for about one-third of its width bilaterally, 
leaving a rather wide point of attachment through 
its entire length, in order to insure its blood sup- 
ply (Fig. 1). A spade-shaped incision was made 
posterior to the fistulous opening and the flap was 
turned through 180 degrees to cover the fistula 
and to form the anterior wall of the new urethra. 
The transplanted flap of mucous membrane was 
joined to the strip left on the vaginal wall with a 
running stitch of fine chromic catgut, this forming 
a completely epithelialized tube and replacing the 
urethral orifice at its proper position (Fig. 2). 

A small mushroom catheter was placed in the 
bladder. The lateral flaps of the anterior vaginal 
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lig. 4. 


Fig. 4. A flap is mobilized as before behind the opening 
of the urethra, and a tunnel dissected to a point higher than 
the normal urethral orifice. 

Fig. 5. Perforation made across roof of vagina to grasp 
opposite levator edge which has been exposed and cut off. 


wall were well mobilized by undercutting further 
and were finally brought together over the new 
urethra with as much of the vesical fascia as 
it was possible to approximate in the midline 
(Fig. 3). 


The catheter was left in place for 11 days, and the patient 
was discharged on the fourteenth postoperative day. It 
was necessary for her to void about every 20 minutes or 
leakage from the urethral orifice would occur. We did not 
hope for a complete take of this epithelial tube. The oper- 
ation, however, gained us at least one-half inch of urethral 
canal. 

On January 10, 2 weeks later, the patient was re-admitted 
to the hospital, very ill, with a temperature of 40.4 degrees 
C., complaining of marked pain in the right kidney region. 
Examination revealed a right-sided colon bacillus pyelitis, 
and the urine was loaded with pus. 

In an effort to limit her frequency of urination, the pa- 
tient had greatly reduced her fluid intake. She was put on 
large doses of potassium citrate and fluids were forced. On 
this treatment the urine was clear in 3 days except for a 
trace of albumin. Urine culture was negative after 5 days. 
The blood urea and phenolsulphonphthalein output were 
within normal limits. After the temperature had been nor- 
mal for 7 days, an attempt was again made to improve the 
functional condition of the urinary apparatus. The patient 
had complete bladder control when sitting and almost com- 
plete control when on her feet, if the bladder was emptied 
frequently. If the bladder became at all distended there 
was an annoying leakage, and she had nocturnal inconti- 
nence. The problem then seemed to be a matter of the 


restoration of the vesical neck and re-establishment of an 
adequate sphincter. 


rie: =: 





Fig. 0. 


Fig. 6. Suture of the levator muscle transplants around 
the end (i.e. at the present orifice) of the urethra, for the 
purpose of forming a circle of muscle preliminary to the 
lengthening of the urethra. 


On examination we found that the distal end of the 
urethra, measuring approximately 2 centimeters had 
sloughed. There was about one-half inch of urethra remain- 
ing. The cervix showed no gross lesion and the uterus was 
anterior, freely movable, and enlarged by multiple fibroids. 
lirst a supracervical hysterectomy was performed. 


Operation. The operation for extension of the 
urethra with construction of the vesical sphincter 
was carried out as follows: A flap of mucosa one- 
half inch wide was dissected free from the anterior 
vaginal wall up to the inferior opening of the 
urethra where a rather broad attachment was left 
(Fig. 4). A transverse incision one-half inch long 
was made through the vaginal mucosa just ante- 
rior to the upper margin of the present urethral 
orifice and a similar incision was made below the 
clitoris in the midline by means of scissor dissec- 
tion, and the mucosa was elevated, forming a 
small tunnel for the new urethra (Fig. 4). 

The employment of strips of transplanted leva- 
tor ani muscles and fascia as reinforcement for the 
sphincter was attempted next. A Hegar denuda- 
tion of the posterior vaginal floor was made and 
the strips, approximately 1 centimeter in diam- 
eter, were cut from the medial edges of levator ani 
muscles. The pedicles of the strips were situated 
almost at the level of the bladder sphincter in the 
lateral vaginal wall. With blunt dissection tunnels 
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Fig. 7. 
lig. 7. Insertion of retention catheter through the new 
sphincter. 

Fig. 8. The mobilized flap of mucosa is pulled for- 
ward through the canal in the submucosa covering the 
opening of the present urethra and forming an epithelial 


were made under the lateral vaginal mucosa on 
either side of the urethra to accommodate the 
muscle transplants. The two strips of muscle were 
pulled up to the bladder neck, (Fig. 5) and were 
crossed and sutured anterior to the urethra and 
the ends approximated posterior, thus forming a 
complete ring of muscle (Fig. 6). A small mush- 
room catheter was inserted at this point through 
the tunnel in the anterior vaginal mucosa and be- 
tween the two strips of levator ani muscle (Fig. 7). 
The flap of vaginal mucosa which had been dis- 
sected free from the cervix (Fig. 4) was brought 
through the tunnel along the anterior surface of 
the catheter to form the anterior outer surface of 
the new urethra (Fig. 8). Two interrupted chro- 
mic No. oo sutures were taken in the angle of the 
pedicle near the neck of the bladder on each side 
to repair the two small lateral defects where the 
mucosal flap was bent sharply upon itself as it 
entered the tunnel. The denuded portion wasclosed 
with a continuous chromic catgut suture, the super- 
ficial fascia being closed first with mattress su- 
tures (Fig. 9). Near the sphincter of the bladder 
the vaginal mucosa was dissected rather far back 
to allow its better mobilization. This was everted 
somewhat by deeply placed sutures, thus creating 
a bulkhead over the neck of the bladder to rein- 
force the small lateral defects at the edges of the 


Fig. 8. 
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lig. Q. 


covering for the anterior wall of the new urethra. 

Fig. 9. Suture of the submucosal fascia and vaginal 
mucosa is complete and the closure of the mucosa of the 
posterior vaginal wall is being completed in a T shape to 
avoid tension. 


new urethra. The perineorrhaphy was completed, 
and the raw edges of the levator ani muscles ap- 
proximated with interrupted chromic catgut su- 
tures. The superficial fascia and the mucosa were 
closed with continuous sutures. 

The transplanted levator ani muscles could now 
be felt lying in the upper lateral walls of the 
vagina. The vagina barely admitted two fingers, 
and was the source of some anxiety to us because 
we feared dyspareunia might result. The point of 
greatest narrowing was at the neck of the bladder 
about 1.5 inches from the outlet. The urinary 
stream now was diverted into a canal the posterior 
wall of which consisted of the united levator mus- 
cle transplants and suture line (Fig. 5). We failed 
to examine the subsequent degree of epithelializa- 
tion of the urethra because dilatation of the newly 
formed sphincter by urethroscopy seemed unwise. 

Immediate convalescence was uncomplicated. 
The catheter was removed on the twelfth post- 
operative day and the patient was completely in- 
continent. She had a chill the following day, with 
headache, malaise and leucocytosis. The urine 
showed a few pus cells. The temperature returned 
to normal in 3 or 4 days. Careful investigation of 
the urine, pelvis, and lungs failed to reveal the 
source of the chill. The catheter was re-inserted 
without discomfort and there was no leakage. 
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The catheter was removed on February 26, 15 
days later, and the patient had fair voluntary con- 
trol of urination. Occasionally the urine escaped 
without her knowledge, but by emptying the blad- 
der fairly frequently she was able to maintain a 
fair degree of continence at the time of her dis- 
charge from the hospital. 

We have made periodical examination of the 
patient since the operative procedure. The last 
examination, 10 months after the operation, re- 
vealed the urethra measuring approximately 1 
inch in length from the vesical neck to the orifice. 
At least one-half inch of urethra was lost by slough 
following the second operation. The vaginal ori- 
fice at its narrowest point admits two fingers 
freely, and the patient says that she is perfectly 
comfortable and has practically as good control 
of urination as at any time in her life. 

It is probable that in the light of the outcome 
of this case, we will employ only the procedure 
shown in Figures 4, 5, 6, 7, and 8 in future cases 
in which restoration of the urethra and sphincter 
is indicated. 

At examination approximately a year after op- 
eration we found the patient fully continent re- 
gardless of the amount of the fluid intake except 
for the very occasional loss of a few drops. She 
has no nocturia and the use of a pad is never nec- 
essary. It is noteworthy that firm pressure exerted 
on the midpoint of the vaginal floor at the outlet 
pulls on the levator muscle transplants and urine 
flows from the urethral orifice which promptly 
stops when the pressure is removed and the ure- 
thral orifice again becomes slit-like as the sphinc- 
teric action again comes into play. 
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The omission of the perineorrhaphy might have 
been an advantage as a scrutiny of the mechanics 
of revamped levator muscle attachments shows. 
As has been stated above, any pull on the perineal 
floor also pulls down on the urethral floor, which 
favors leakage. 

It appears from the examination of urinary 
function in this case that this result is not merely 
dependant on narrowing the urethra at some point 
by the interpolation of an artificial bulkhead; the 
patient is able to void as well as to stop urination 
at will and to produce visible voluntary contrac- 
tion of the sphincter. 

We believe that we are justified in recommend- 
ing further trials with levator muscle transplants 
in the repair of vesical sphincter defects in the 
female. 
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A CONSIDERATION OF BLADDER TUMORS WITH SPECIAL 
REGARD TO THE THERAPEUTIC MEASURES BEST 
SUITED TO THE DIFFERENT TYPES' 

By WILLIAM A. FRONTZ, M.D., BALTIMORE, MARYLAND 


From the James Buchanan Brady Urological Institute, Johns Hopkins Hospital 


_) EFORE the introduction of fulguration and 
radium therapy, the only means at our 
command for the treatment of bladder 

tumor was surgery. The necessity of differen- 
tiating one type of bladder tumor from another 
yas a matter of trivial importance. 

The first effort of the surgeon for the cure or 
destruction of the bladder tumor entailed supra- 
pubic exposure and cauterization by means of the 
hot iron or by the more modern forms of cautery. 
If the tumor was pedunculated or even sessile, 
but non-infiltrating, the immediate results were 
entirely satisfactory in that the growth could be 
completely eradicated. As these cases were fol- 
lowed subsequently, however, it was soon found 
that bladder tumor had an extraordinary tend- 
ency to recur. In many instances in which the 
operator had succeeded in removing a simple 
single growth, multiple tumors were found some 
months later. A second operation with destruc- 
tion of the recurrent tumors would again be fol- 
lowed by recurrence. While cures were occa- 
sionally obtained and freedom from recurrence 
was ultimately secured, this happy result was 
exceptional, most of the patients eventually 
dying of extensive carcinoma of the bladder. The 
results were so discouraging that many urological 
surgeons advised operating only in cases of 
necessity for the relief of some complication. 
The failure of the surgical procedure in this type 
of tumor is due, not so much to the procedure 
itself, but to the lack of means of treating recur- 
rence. Tumors of this type can be thoroughly 
and effectively destroyed by cauterization but 
the growth of new tumors cannot be prevented. 

Formerly, when the tumors were infiltrating, 
especially deeply infiltrating, very few if any 
satisfactory results could be secured by any 
methods of cauterization then available. The 
rapid realization of the ineffectiveness of these 
methods for the cure of infiltrating tumor led the 
bolder surgeons to attempt resection. The 
results obtained by the radical resection of the 
tumor area with a margin of healthy bladder wall 
gave surprisingly excellent results and many 
surgeons were led to adopt this method absolutely 
in tumors of the non-infiltrating type. The 
results, however, in this latter group were not as 


satisfactory, so far as ultimate cure was con- 
cerned, because of the greater tendency to re- 
currence. The suprapubic exposure of these 
non-infiltrating types of tumors resulted not infre- 
quently in tumor implantations at points in the 
bladder previously uninvolved as well as in the 
suprapubic tract. 

With the introduction of fulguration by Beer 
in 1910, there began a new era in the treatment 
of the more benign papillomatous tumors. More 
recently, the introduction of radium has proved 
of great value in the more malignant forms of 
tumor. 

The object of this paper is to show the necessity 
of careful differentiation of the various types of 
tumor and to point out forms of treatment which 
experience has shown will give the best results. 
For example, in one group, fulguration will be 
successful; in another group, resection is the 
method of choice; in another, radium applied to 
the surface of the tumor will suffice; in another in 
which fulguration, resection, or surface applica- 
tion of radium is not applicable, implantation of 
radium in the form of needles or as the emanation 
will yield results in cases hopeless to any other 
form of therapy. 

It has usually been our custom in the classifica- 
tion of bladder tumors to differentiate one tumor 
from another histologically. Thus papillomata 
were divided into the benign and malignant types. 
In the former group were included those tumors 
in which the epithelium lining the connective 
tissue axis had a palisade arrangement at the 
base, above which were several layers of oval, 
long-tailed cells, all of which were of uniform size 
and shape and took the stain with uniform in- 
tensity. The papilloma was considered malignant 
when this uniformity in the size, shape, and 
staining characteristics was lacking or when the 
connective tissue axes of the tumor were infil- 
trated. 

When infiltration of the pedicle of the tumor or 
the bladder wall was present, the tumor was no 
longer regarded as a papilloma but was termed a 
papillary carcinoma. It should be noted, how- 
ever, that in many of these malignant types of 
tumor, particularly the malignant papilloma, 
many portions of the tumor, often the major part, 


1 Read at the annual meeting of the American Association of Genito-Urinary Surgeors, Washington, May, 1928. 
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presented a perfectly benign appearance histo- 
logically. On the other hand, it was occasionally 
observed that in an apparently benign tumor a 
careful and painstaking search would finally 
establish a malignant character. In many of 
these cases, therefore, where a single block of 
tumor tissue was removed for section, a diagnosis 
of the benign type was made, whereas, if other 
specimens of the tumor had been examined, 
definite histological proof of malignancy would 
have been forthcoming. 

The classification to be adopted in this paper is 
not one based upon the histology of tumors, as 
this has proved in our experience to be of very 
little practical value. The difference histologically 
between the benign and malignant papilloma is of 
no practical value. Both types of tumor will 
usually respond equally well to the same type of 
therapy. The only practical advantage of this 
differentiation is that one can predict somewhat 
more accurately that there will be a greater tend- 
ency to recurrence in the case of the malignant 
papilloma. A section of the flat, non-infiltrating, 
papillary carcinoma may not differ at all from the 
histological picture presented by the tissue 
obtained from the surface of the papillary tumor 
the base of which is deeply infiltrating. If one 
were to depend upon the histological picture 
alone, the form of therapy successful in the one 
case should be equally successful in the other 
Our practical experience, however, has shown 
distinctly that this is not true. Radium applied 
to the surface of the non-infiltrating papillary 
carcinoma will usually effect its removal but 
when applied to the deeply infiltrating tumor, it 
has been found to be entirely useless and even 
harmful. 

In a long series of cases, pieces of tumor were 
removed in all cases in which this was possible 
and the histological picture was compared with 
the cystoscopic appearance of the tumor. It was 
observed that the data obtained from careful 
cystoscopy, symptoms, and palpation furnished 
very much more reliable information as an aid to 
the selection of the form of therapy which would 
yield the best results. 

The pathologist can tell us with more or less 
accuracy whether or not the tumor is of the benign 
or malignant type. He cannot, however, tell us 
the degree of malignancy nor the extent and 
degree of involvement. This information is more 
accurately furnished by the cystoscope. The 
pathologist rarely furnishes any information of 
value to aid the urologist in the selection of the 
therapeutic procedure best adapted to any given 
case. 


It is proposed that from the standpoint of 
therapy, bladder tumors be divided into two 
general groups, the differentiation being based 
upon the presence or absence of infiltration of the 
tumor pedicle or bladder wall. While errors in 
interpretation are bound to occur, our statistics 
show that untreated tumors which are clean and 
vascular and not associate | with cystitis or 
evidences of oedema about their bases, should be 
regarded provisionally at least as non-infiltrating 
and treated by endovesical therapy. These 
tumors which will include papillomata and the 
clean vascular, sessile type of papillary carcinoma 
are usually not very difficult to recognize. The 
same may be said of the more extensive infiltrat- 
ing tumors. The greatest difficulty in a correct 
cystoscopic interpretation will be presented by 
tumors in which the infiltration is confined to the 
pedicle or extends only superficially into the 
bladder wall, or in which because of the size of 
the tumor, inspection of the mucosa contiguous 
to the pedicle is impossible. However, in this 
particular group of tumors, in which there is 
uncertainty as to the degree of involvement, it 
has been our custom to regard them as belonging 
to the non-infiltrating type and treat them 
accordingly. If they respond to this treatment, 
well and good; if they do not, little has been lost, 
for it is generally believed that there is slight risk 
of early metastasis in superficially infiltrating 
tumors. 

Practically all of the non-infiltrating types of 
tumor will respond to the so-called endovesical 
methods of treatment which consist of fulgura- 
tion, the application of radium to the surface of 
the tumor, and to a combination of these two 
procedures. Most of the papillomatous tumors 
will respond to fulguration alone. There are 
certain tumors of this group, however, which are 
resistant to this method of treatment and it is our 
custom in all papillomata, except the villous 
type, to give from 300 to 600 milligram hours of 
surface radium preliminary to fulguration, as 
experience has shown that the tumor is thereby 
rendered more vulnerable to the procedure. 

In one of our early cases in which a histological 
study had resulted in a diagnosis of malignant 
papilloma, the value of preliminary radiation 
was most convincing and led to the very frequent 
employment of this therapeutic measure com- 
bined with fulguration in the papillomatous types 
of tumor. This patient was first treated by ful- 
guration at monthly intervals for a period of 
about 6 months. At each treatment the tumor 
which was 1% centimeters in diameter was 
vigorously fulgurated and apparently completely 
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destroyed. At the next cystoscopy, however, the 
tumor gave no evidence of ever having been 
treated, being of the same size and appearance 
as noted originally. After 6 months of fulgura- 
tion, 5 hourly treatments of 100 milligrams of 
radium applied to the surface of the tumor were 
followed by vigorous fulguration which resulted 
in its eradication. The patient died of pneumonia 
4 months later and a careful autopsy gave no 
evidence of recurrence or metastasis. 

If on the initial cystoscopy, surface necrosis is 
noted in a previously untreated tumor or if a 
tumor has been subjected to fulguration and the 
slough fails to separate promptly the tumor 
should be regarded as infiltrating and not suitable 
for endovesical therapy. The proper method of 
attack will often differ with the personal prefer- 
ence of the operator, but most authorities are 
agreed and our statistics support the conclusion, 
that resection with a wide margin of healthy 
bladder wall will give the best results. 

Thus in 68 cases of cancer of the bladder in 
which resection was carried out, there were 6 
postoperative deaths. Twenty of the patients, or 


. 32 per cent, were well for 1 year or more, while 


13 or 20 per cent remained well for 5 or more 
years. It is interesting that in this series of 68 
cases, the ureter was transplanted 15 times. In 
this latter group, there were 6 or 40 per cent 
cures, 4 of the patients being alive and well 9 
years after operation and 2 dying from other 
causes several years after resection. 

Multiplicity of the tumor or involvement of 
the trigone or vesical orifice may render resection 
impossible and a choice between radium implan- 
tation or diathermy must be made. 

While our experience in the use of diathermy in 
the treatment of infiltrating tumors of the blad- 
der is so limited that it is unfair to draw any 
definite conclusions regarding its relative value, 
our personal preference inclines us to employ 
radium implantation in these cases. The tech- 
nique we have followed consists first in free 
mobilization of the bladder followed by a surface 
destruction of the tumor by means of cautery, 
thus diminishing the likelihood of tumor implants. 
Platinum points, each containing 1 milligram of 
radium element, are then plunged into the base of 
the tumor, 1 milligram being used for each square 
centimeter of tumor surface. In cases of extensive 
malignancy, particularly if the vesical orifice be 
involved, the small points are re-inforced by 
spears each containing 10 or 12!% milligrams of 
radium element. The radium is allowed to remain 
in situ for from 24 to 48 hours depending upon 
the degree of bladder-wall involvement. In this 
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way a radiation totaling 1200 to 2400 milligram 
hours can be obtained. In 34 cases of bladder 
cancer in which this technique was employed, 6 
patients (17 per cent) were well for 1 year or more. 

The employment of cautery in the treatment 
of bladder tumors should be limited to the surface 
destruction of the tumor preliminary to resection 
or implantation of radium. That this therapy 
will succeed in destroying superficial neoplasms is 
undoubted, but this type of tumor is best and 
most safely handled by endovesical means. 

In recent years many claims have been ad- 
vanced favoring deep X-ray therapy. In our 
experience, this agent has been of greatest value 
in ameliorating the pains of nerve involvement. 
In 10 cases of extensive and deeply infiltrating 
tumor, this method alone was employed and in 
none of these cases was any marked improvement 
noted. In 37 other cases receiving radium and 
deep X-ray in combination, an apparent cure was 
obtained. It seems apparent, therefore, that 
this form of therapy is most effective if the tumor 
is first subjected to a series of radium treatments. 


CONCLUSIONS 


Much of the confusion in the past regarding the 
most appropriate treatment to be applied to any 
given case of bladder tumor is the result of the 
present classification which is based upon the 
histological findings in fragments removed by 
cystoscopic means. We have repeatedly demon- 
strated the great possibility of error in basing a 
diagnosis upon the histological study of a single 
specimen thus obtained. 

In so far as the so-called papillomata are con- 
cerned, the differentiation between benign and 
malignant forms is of no practical import from 
the standpoint of therapy as both respond to a 
combination of radium and fulguration. 

In case of the so-called papillary carcinoma, 
greater confusion is present as the non-infiltrating 
tumor of this type may present a histological 
picture identical with the tissue obtained from 
the surface of a tumor the base of which has 
extensively infiltrated the bladder wall. An early 
differentiation of these two types of tumor is most 
essential as the former usually responds to surface 
application of radium and the latter requires an 
extensive surgical procedure. 

It is believed that much of the confusion created 
by the histological classification will be obviated 
by replacing it with one based upon the cysto- 
scopic findings alone. Under this classification, 
tumors would be designated as either non-infil- 
trating or infiltrating. The experienced cysto- 
scopist will usually have little difficulty in making 
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this differentiation. In border-line cases, how- 
ever, the tumor should be regarded, tentatively, 
as non-infiltrating and treated accordingly. 

Experience has shown that practically all of the 
non-infiltrating tumors will respond to endovesi- 
cal (cystoscopic) measures, consisting of radium 
and fulguration alone or in combination. In 
the infiltrating type these methods are contra- 
indicated. 

All of the infiltrating tumors so situated as to 
permit resection should be so treated even though 


transplantation of the ureter will be necessary. 
However, in other tumors which are too exten- 
sive or which involve the vesical orifice and the 
prostate, the implantation of radium is recom- 
mended. 

Note.—tThe statistics cited in this paper are taken from 
the excellent review made by Drs. W. W. Scott and Robert 
McKay of 622 cases of bladder tumor treated at the Brady 
Urological Clinic. Their paper appeared in the New Vork 
State Journal of Medicine, 1927, xxvii, 939-949. The 
author takes pleasure in acknowledging his indebtedness 
to these gentlemen. 


ACUTE INTESTINAL OBSTRUCTION DUE TO IMPACTED GALL STONES 


REPORT OF Four CASES 
By JOHN H. POWERS, M.D., Boston 


From the Surgical Clinic of the Peter Bent Brigham Hospital 


considered as an etiological factor in acute 

intestinal obstruction. By no means rare, 
the condition occurs with sufficient frequency to 
merit attention. The first recorded case is that of 
Bartholin (1) in 1654. The monumental work of 
Courvoisier (4) contains an admirable analysis of 
all the reported cases prior to 1890. Wagner (12) 
made an exhaustive study of the literature in 
1914 and collected and tabulated 334 cases. 

The 4 cases herewith reported occurred in 179 
patients operated on for intestinal obstruction at 
the Peter Bent Brigham Hospital during the 
past 14 years. The frequency of obstruction by 
gall stones in this series is 1 in 45 or 2.2 per cent. 
This figure agrees with that of Moore (8) who 
estimated from all the available statistics that 
between 1 and 2 per cent of all cases of intestinal 
obstruction are due to gall stones. It is not in 
accordance with the earlier and somewhat higher 
estimate of Courvoisier. 

For purposes of comparison, all the cases of in- 
testinal obstruction at this hospital have been 
tabulated on the basis of etiology, age of the 
patient, morbidity, and mortality (Table 1). 

The mechanism by which the gall stone 
reaches the gastro-intestinal tract has been care- 
fully studied. The process begins with chole- 
cystitis and cholelithiasis, followed by ulceration, 
erosion, and pericholecystitis. Adhesions form 


AY onside impacted gall stone is too seldom 


between the gall bladder or ducts and the sur- 
rounding viscera, and perforation occurs within 
the adhesions. Occasional fistula have been ob- 
served at operation with a large stone lying 


partly in the gall bladder and partly in the duo- 
denum. By far the largest number of perforations 
occur between these two organs. Fistula have 
been found, however, between the gall bladder 
and the stomach, jejunum, ileum, colon, and 
urinary bladder; also between the common duct 
and stomach or duodenum. Borroud, quoted by 
Martin (7), reported a case in which 200 stones 
were passed by the urethra within a period of 8 
days and the patient recovered. Elsner (6) pub- 
lished a report of a case in which postmortem 


TABLE I.—AN ANALYSIS OF ALL THE CASES OF 
INTESTINAL OBSTRUCTION AT THE PETER 
BENT BRIGHAM HOSPITAL. 


Num-| Aver- | Num- Mor- 





























ber age ber | Mor- | tality 
Cause | of jageof| of bidity) % of 
cases | pa- |deaths| in % | mor 
tients bidity 
Postoperative adhesions 55 35.9 ar 31.0 | 38.2 
Carcinoma of colon 30 58.6 15 20.2 | 41.7 
Strangulated femoral hernia II 61.6 4 6.3 | 36.4 
Strangulated ventral hernia 10 52.5 5 5.6 | 50.0 
Paralytic ileus 8 56.1 7 4-5 | 87.5 
Strangulated inguinal hernia 8 53-1 2 4.5 | 25.0 
Meckel’s diverticulum 7 30.6 I 3-9 | 14.3 
Volvulus 6 46.6 2 3.4 | 33-3 
Congenital adhesions 6 45.2 I 3.4 | 16.6 
Old inflammatory adhesions 5 48.4 2 2.8 | 40.0 
Mesenteric thrombosis 5 45-4 3 2.8 | 60.0 
Diverticulitis sigmoid 4 65.2 ° 2.2 0.0 
Internal concealed hernia 4 44.0 2 2.2 | 50.0 
Impacted galls tones 4 61.4 I 2.2 | 25.0 
Intussusception 3 20.3 ° 1.7 0.0 
Tuberculous peritonitis 2 36.5 I 1.1 | 50.0 
Tuberculous stricture of jejunum I 41.0 ° 0.6] 0.0 
Carcinoma of jejunum I 39.0 ° 0.6 0.0 
Carcinoma of prostate I 58.0 I 0.6 |100.0 
Carcinoma of uterus I 69.0 ° 0.6 0.0 
Constriction from superior mes- | | 
enteric vessel I 40.0 ° 0.6 0.0 


| 











a a a a ae 


O7 
ge 
O; 
to 


co 
of 

act 
de’ 
en: 


tes 
obs 


Loi 








or- 


lity 
of 

or- 

dity 


oe Ve 


wePeuM™w Vv 
wwonoes 


esg0000MN0000% 
° > 


° 
° 





POWERS: ACUTE INTESTINAL OBSTRUCTION DUE TO GALL STONES 417 


examination disclosed a sinus tract leading from 
the gall bladder to a perinephritic abscess which 
had subsequently extended to the kidney where 1 
gall stone was found. Another had previously 
passed down the ureter to the bladder and been 
voided. 

Perforations may occur without any attending 
symptoms. Reimann and Bloom (11) have pub- 
lished the autopsy findings of a patient who 
succumbed to empyema following lobar pneu- 
monia. Although the patient was jaundiced, 
there was no previous history of gall-bladder 
disease. Postmortem examination revealed a 
biliary fistula between the gall bladder and pyloric 
portion of the stomach. A calculus about 1.5 
centimeters in diameter was located in a small 
cystic cavity of the stomach wall completely 
separated from the lumen of the viscus. 

Cases of intestinal obstruction by large gall 
stones are on record, however, in which no 
fistula existed and the only explanation is that 
the stone must have passed by way of the biliary 
ducts. Murphy (9) cited an instance in which the 
common duct was dilated sufficiently to allow the 


passage of a stone 4 inches in circumference. 


Morgagni, quoted by Martin, reported a case in 
which the common duct was dilated to the size of 
the stomach and filled with stones. 

Approximately one-half the patients recover 
without operative aid. The stone is gradually 
forced onward through the small bowel into the 
colon and out through the rectum. Murphy 
states ‘of 125 cases, 70, after various and repeated 
colics, emesis, peritonitis, ileus, etc., were cured 
spontaneously by the passage of the stones per 
anum.”’ In Wagner’s series, 93 passed the stone 
by rectum, 159 were operated on, and 82 died 
without operation. 

The importance of early diagnosis cannot be 
over emphasized. Martin states “the diagnosis of 
gall-stone ileus is seldom made with certainty.”’ 
On the contrary, Murphy believes that “ileus due 
to a gall stone which has perforated through the 
gall bladder into the intestine may have no pre- 
ceding jaundice but the inflammatory symptoms 
which accompany such a perforation ought to 
suggest the diagnosis.”” Three of the 4 cases re- 
corded below presented symptoms characteristic 
of the type of indigestion which so frequently 
accompanies disease of the biliary system. A 
detailed inquiry into the past history usually will 
enable one to make a correct diagnosis. 

The clinical picture is that of sudden, acute in- 
testinal obstruction or recurrent attacks of partial 
obstruction. Visible peristalsis is rarely present. 
Local tenderness, as a rule, is not marked; sensi- 


tiveness beneath the right costal margin in the 
region of the gall bladder offers a valuable diag- 
nostic clue in cases of recent perforation. Gen- 
eralized abdominal spasm is indicative of general 
peritonitis. 

Subcutaneous and intravenous administration 
of salt solution before operation forms a very im- 
portant adjunct in treatment. Orr and Haden 
(10) have recently shown how seriously the body 
chlorides become depleted in patients with in- 
testinal obstruction. 

When toxemia is marked, all supportive meas- 
ures should be instituted before the patient is 
taken to the operating room. 

The length and type of operative procedure 
depends entirely upon the patient’s general 
physical condition. In a great many cases, re- 
moval of the stone and temporary enterostomy 
should suffice. This offers an additional advan- 
tage in allowing free drainage to the toxic intes- 
tinal contents retained above the point of obtura- 
tion. If the bowel has been obstructed for only a 
short time, the intestine may be closed with 
safety. Cholecystectomy should seldom be con- 
sidered. Many patients, relieved of their obstruc- 
tion, die because of an unduly prolonged operative 
procedure. The gall bladder may be removed at 
a later date much more safely and conveniently. 
Entero-enterostomy should likewise be avoided if 
possible. Brown (3) advises removing the stone 
through a transverse incision in order to avoid 
such constriction of the intestinal lumen as occurs 
when a longitudinal incision is closed and _in- 
verted. Davis (5) suggests transverse closure of a 
longitudinal incision. 

Statistics regarding the mortality are extreme- 
ly variable. The following table is striking. 


TABLE I.—-A TABULATION OF THE MORTALITY 
REPORTED BY VARIOUS AUTHORS FOLLOW- 
ING OPERATIONS FOR INTESTINAL OBSTRUC- 
TION BY GALL STONES. 

Mortality 


Number of in 
Author operations percentage 
Wagner. . .» s 48 
Courvoisier 125 44 
Schuller 82 56 
Hermann . 82 63 
Benning-Wilms. 04 33 
Honigman 34 47 
Lobstein. . . 31 61 
Meeller ei 22 82 
Naunyn 13 92 


Although the majority of patients with acute 
intestinal obstruction by gall stones are stout 
women beyond middle life, there seems little ex- 
cuse for such an astoundingly high mortality. It 
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is probable that many lives could be saved by 
making an early diagnosis, subjecting the patient 
to only the simplest operative procedure, and in- 
stituting proper supportive measures. Bennett 
(2) has reported 3 cases with no deaths. Wagner 
quotes Koerte as stating that all uncomplicated 
cases should recover. Of the 4 cases recorded here, 
3 recovered and 1 died of renal insufficiency and 
hyperglycemia. 
REPORT OF CASES! 

Case 1. A married, white woman, 62 years of age, 
entered the hospital complaining of vomiting, of 3 days’ 
duration. 

Past history. Uterus, ovaries, and tubes had been removed 
15 years previously because of irregular menstruation. 
During the past 18 months the patient had had occasional 
attacks of abdominal distress after meals, accompanied by 
belching of gas but no sour eructations, nausea, or vomit- 
ing. She had passed no clay-colored, bloody, or tarry stools. 
One year before admission she had an attack which began 
with dizziness and fainting followed by severe abdominal 
pain, some fever, and generalised soreness. She vomited 
for 3 days and remained in bed 1 week. 

Present illness. Three days previous to admission the 
patient was awakened in the early morning with severe 
abdominal pain centered about the umbilicus. Thirty-six 
hours later she began to vomit and continued to do so 
at hourly intervals until admission. During the last 12 
hours the vomitus had a definite fecal odor. Two days be- 
fore admission she was given an enema and passed a large, 
hard, gray stone; subsequent enemata were ineffectual. 

Physical examination, The patient was a well devel- 
oped, well preserved, pale, elderly woman, appearing 
distressed. She regurgitated upper abdominal contents 
at frequent intervals. Pupils were pin-point in size 
and inactive to light and accommodation. Heart and 
lungs were normal. The abdomen was level, soft, and 
tympanitic with slight fullness in the epigastrium; there 
were no masses, spasm, or tenderness. A low midline 
abdominal hernia was present at the site of the previous 
incision. 

Clinical patholocy. On admission the patient’s tempera- 
ture was 100, pulse rate, 96; respiratory rate, 28. Leucocyte 
count was 20,200; h emoglobin, 85 per cent; examination of 
the urine was negative except fora slight trace of acetone. 

Pre-operative diagnosis. High intestinal obstruction due 
to impacted gall stone. 

Operation. Removal of gall stone from jejunum for 
acute intestinal obstruction; repair of abdominal hernia; 
gas-oxygen and novocaine anesthesia. ‘The old scar was 
excised, a large hernia dissected, and the edges of the 
rectus fascia were refreshed. When the peritoneum was 
opened a small amount of free, brownish fluid was found 
in the peritoneal cavity. Small intestines in the lower 
abdomen were collapsed; in the upper abdomen they were 
considerably distended, rather thick-walled, and slightly 
injected. After some search a gall stone about 2 inches 
long and % inch in diameter was found impacted in 
approximately the mid portion of the jejunum. Below this 
point the bowel was collapsed. A small facetted stone was 
also felt in the cecum. Examination of the gall bladder 
showed it to be small, sclerosed, adherent to the duodenum, 
and surrounded by fresh adhesions. No stones could be 
felt. The loop of jejunum containing the stone was 


'The first pa ieat was operated on by Dr. John Homans, the second 
by Dr. H. F. Newton, the third by Dr. C. E. Bird, and the fourth by 
Dr. J. H. Powers. 


brought out through the wound and the stone removed 
through a longitudinal incision. The wound was repaired 
with a continuous inverting chromic suture through all 
coats and silk mattress stitches through the outer coat. 
Drainage was considered unnecessary. Omentum was re- 
placed over the small intestine and the abdomen closed by 
overlapping the rectus fascia with mattress sutures of 
chromic catgut re-inforced by silkworm gut and silk to the 
skin. The patient left the operating room in good con- 
dition. The stone resembled a cast of the gall bladder and 
was of the rough cholesterin variety. 

Postoperati+e course. The patient made a good conva- 
lescence and on the ninth day passed a gall stone in an 
enema. The wound healed by first intention. She was 
discharged well. 

Case 2. A married, white woman, 56 years of age, 
entered the hospital complaining of abdominal pain and 
vomiting, of 2 days’ duration. 

Past history. The patient was first admitted to the 
hospital 5 years previously because of progressive fatigue 
and gradual loss of weight. She was found to have hyper- 
tension and diabetes, was rendered sugar free, and placed 
on a maintenance diet. Two years later she suffered a 
right hemiplegia which gradually cleared up after several 
months. She was persistently constipated. 

Present illness. Three weeks before admission she had 
an attack of indigestion characteri ed by generali ed ab- 
dominal pain, nausea, and vomiting, which lasted 4 days. 
This was followed by anorexia and belching of quantities 
of gas. Two days before admission she was awakened in 
the early morning with frequent severe pains just above 
the umbilicus, lasting about 5 minutes and occurring at 
frequent intervals. During the next 48 hours the cramp- 
like pains persisted and she vomited everything taken by 
mouth. The vomitus had a foul odor. In spite of many 
cathartics, her bowels had not moved since the initial 
attack 3 weeks previously. 

Physical examination. The patient was a moderately obese 
adult woman, lying quietly in bed. The face was flushed, 
mucous membranes were dry and tongue was coated. 
Heart and lungs were normal. The abdomen was soft and 
not distended; palpation was accomplished with ease and 
without discomfort to the patient. Pelvic examination re- 
vealed multiple small uterine fibroids. There was nothing 
abnormal by rectum. 

Clinical pathology. On admission the patient’s tempera- 
ture was 98 degrees, pulse rate 120, respiratory rate 25. 
Leucocyte count was 7,300. The urine contained 1.3 per 
cent sugar, acetone and diacetic acid. Blood sugar was 
0.44 per cent. Renal function test showed 17 per cent of 
the dye excreted in 2 hours and 1o minutes. 

Sigmoidoscopy showed nothing abnormal. Barium ene- 
ma filled the colon readily and showed no evidence of pa- 
thology. There were no signs of toxemia but the patient 
continued to vomit about twice daily. Exploratory laparot- 
omy was advised and accepted. 

Pre-operative diagnosis. Intestinal obstruction of un- 
known cause. 

Operation. Removal of gall stone from lower jejunum 
and Mixter enterostomy for intestinal obstruction; gas- 
oxygen and novocaine anesthesia. 

Incision was made in the lower mid-abdomen. When 
the peritoneum was opened a small amount of straw- 
colored fluid escaped. Presenting in the wound was a loop 
of small bowel distended to about 6 times its normal size. 
Examination of the pelvic viscera showed a small sessile 
uterus with several small fibroids on its surface. Descend- 
ing, transverse, and ascending portions of the colon were 
collapsed. By following the dilated small bowel a loop of 
lower jejunum was found in which a hard ovoid mass was 
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POWERS: ACUTE INTESTINAL OBSTRUCTION DUE TO GALL STONES 


firmly impacted. The intestine below this point was 
collapsed. Exploration of the upper abdomen revealed a 
mass of adhesions between the gall bladder and duodenum. 
The loop containing the calculus was delivered, walled off 
from the operative field and the stone removed through a 
small incision. A Mixter tube was sewed into the rent in 
the small bowel and the loop of intestine approximated to 
peritoneum by a few chromic sutures. When the Mixter 
forceps were removed a large amount of foul, fecal-like 
substance escaped from the proximal intestine. A small cig- 
arette drain was inserted through the peritoneum to the 
region of the operative field. The abdomen was closed 
with a few interrupted sutures in the peritoneum, chromic, 
re-inforced by silkworm gut in the fascia, and silk in the 
skin. The patient left the table in fair condition. 

The specimen consisted of a large, brown gall stone 
measuring approximately 3.5 centimeters in diameter. On 
section it appeared to be made up of many layers of 
cholesterin. 

Postoperative course. The patient made a fair recovery 
from the anesthetic but became irrational on the first day 
after operation. The urine contained no sugar, diacetic 
acid, or acetone. She was given digitalis, glucose, and in- 
sulin. Systolic blood pressure fell to 80. On the second day 
she was nauseated and vomited several times. Drainage 
from the enterostomy was copious. On the third day she 
did not respond well; the skin was cold and clammy. The 
urine was still sugar free. Blood sugar was 0.51 per cent; 
blood urea nitrogen was 109 milligrams per 100 cubic 
centimeters. Digitalis, glucose, and insulin were continued. 
She died on the afternoon of the fourth postoperative day. 

Necropsy. The gall bladder was shrunken and bound 
down to the liver and duodenum by many firm, fibrous ad- 
hesions. The wall was thick and the mucosa necrotic. 
There was a pocket about the size of a walnut which had 
contained a se solitary stone. An opening was found 
between the duodenum and the lumen of the gall bladder. 
A small probe could be passed into the pancreatic and 
hepatic ducts but the cystic duct was entirely fibrosed. 
A small, irregular stone was found in the gall bladder 
near the beginning of the cystic duct. 

The duodenum was opened in situ; a low-grade duo- 
denitis was present. The mucosal surface was injected, 
cedematous, and stained with bile. A small acute duo- 
denal ulcer, 1 centimeter in diameter, was found on the 
posterior wall about 6 centimeters beyond the pylorus. 

Case 3. A widow, aged 72 years, was admitted to the 
hospital complaining of spasmodic abdominal pain and 
vomiting. 

Past history. For 10 years the patient had been subject 
to mild “indigestion” characterized by belching of gas, 
sour eructations, slight pain in the epigastrium and right 
hypochondrium. These attacks bore no relation to meals. 
Eight months previous to admission she had one transient 
attack of sharp, knife-like pain in the right upper quadrant 
of the abdomen beneath the costal margin, accompanied 
by nausea and vomiting. She had never passed tarry, 
bloody, or clay-colored stools nor been jaundiced. 

Present illness. Three days before admission the patient 
was suddenly seized with severe epigastric pain and vomit- 
ing. The pain was cramp-like in character and recurred 
every few minutes until me entered the hospital. At first 
the vomitus consisted of recently eaten food but later 
changed to brownish watery fluid. There was no fecal 
odor. Her bowels moved normally on the night before the 
onset of the present illness. Subsequently she passed no 
fecal material but a small amount of flatus with the aid of 
enemata. 

Physical examination. ‘The patient was a well developed 
and preserved elderly woman lying in bed in some discom- 
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fort. She regurgitated thin, brownish, sweetly-smelling ma- 
terial from her stomach every few minutes without retching 
and occasionally cried out with pain. Heart and lungs were 
normal. Abdomen was slightly distended but showed no 
visible peristalsis or localized swelling. There was diffuse 
tenderness, most marked around and just above the um- 
bilicus. The left lower quadrant was dull to percussion. No 
masses were palpable. During the interval between pains 
there was no spasm of the abdominal musculature. 

Clinical pathology. On admission the patient had a 
temperature of 96.4 degrees; pulse rate was 112; respira- 
tory rate, 28. Leucocyte count was 9,400; haemoglobin, 90 
per cent. Urine showed an occasional erythrocyte and a 
few leucocytes per high power field. 

Pre-operative diagnosis. Acute intestinal obstruction due 
to impacted gall stone; chronic cholecystitis, and chole- 
lithiasis. 

Operation. Removal of impacted gall stone from terminal 
ileum for acute intestinal obstruction; incidental appendic- 
ectomy under ether anesthesia. 

The abdomen was opened through a right paramedian 
incision. Normal appearing transverse colon presented; 
there was a moderately dilated loop of small bowel below it. 
In the right iliac fossa, a large gall stone was found im- 
pacted in the terminal ileum against the ileoc cecal valve. 
Proximal ileum was dilated. The stone was milked gently 
upward for a short distance, the loop containing the stone 
delivered into the wound and onda walled off from the 
operative field. Enterostomy clamps were lightly applied 
above and below and the stone removed through a longi 
tudinal incision. ‘The bowel was repaired with a continuous 
stitch of zero-chromic catgut through the mucosa and 
submucosa, re-inforced by a similar stitch including all 
layers except the mucosa. A normal appearing appendix 
was then removed in the usual manner. The upper ab- 
domen was explored and a very hard mass felt beneath the 
right costal margin. This consisted of a thick sclerosed gall 
bladder containing multiple calculi and adherent to the 
duodenum and stomach. The abdomen was closed without 
drainage. ‘The patient was in excellent condition. The 
calculus was about 2 centimeters in diameter, cubical, and 
had large facettes on two sides. 

Postoperative course. The patient ran a slightly irregular 
elevation in temperature for 1 week and occasionally re- 
gurgitated fluid and food. The pulse rate rapidly subsided 
to normal. The wound healed per primam. On the fifteenth 
postoperative day roentgenological studies of the gastro- 
intestinal tract showed a small hypertonic stomach. The 
duodenal cap filled well and emptied freely. There were 
several indistinct shadows just above the pylorus which 
were suggestive of gall stones. No further surgery seemed 
advisable at that time and the patient was discharged. 

Case 4. A married, white woman, 56 years of age, 
entered the hospital complaining of abdominal pain and 
vomiting. 

Past history. The patient had rheumatic fever when she 
was 13 years old and typhoid fever 11 years later. Appen- 
dicectomy was performed for acute appendicitis at the age 
of 43 and the abdomen was drained. For many years she 
had suffered with dull pain and distress in the epigastrium, 
gaseous and sour eructations, coming on after meals and 
not relieved by food. During the year previous to the 
present admission these symptoms had become much more 
frequent and persistent. She had never been jaundiced 
and had passed no bloody, tarry, or clay-colored stools. 
Her bowels moved daily without catharsis. 

Present illness. The attack began 2 days before admission 
with a dull, gnawing pain in the epigastrium which 
gradually became so severe that the patient shrieked with 
agony. Vomiting commenced and continued at hourly 
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intervals. [Mach spasm was preceded by very sharp, cramp- 
like pain in the epigastrium, radiating to the umbilicus and 
right lower abdomen. ‘The vomitus had a fecal odor. 
Her bowels moved normally before the onset of the ill- 
ness; subsequently she passed only one small hard stool. 

Physical examination. The patient was a well developed 
and nourished, middle-aged woman lying quietly in bed in 
no apparent distress. Cheeks were flushed, tongue was dry 
and moderately coated. Heart and lungs were normal. 
The abdomen was slightly distended and tympanitic except 
in the flanks; there was no visible persistalsis, no shifting 
dullness or fluid wave. The scar of the previous operation 
was present in the right lower quadrant. There was 
moderate tenderness throughout the upper abdomen, more 
pronounced on the right side, slight tenderness around the 
old scar, and marked tenderness over the descending colon 
and sigmoid. No masses were palpable. Pelvic and rectal 
examinations were negative. 

Clinical pathology. ‘Temperature on admission was 99.0 
degrecs; pulse rate, 80; respiratory rate, 20. Leucocyte 
count was 13,000. The urine was normal except for the 
presence of indican. 

Pre-operative diagnosis. Acute intestinal obstruction due 
to large gall stone impacted in the small intestine. 

Operation. Removal of gall stone from ileum for acute 
intestinal obstruction; gas-oxygen, ether, and novocaine 
anwsthesia. 

The patient was given 1500 cubic centimeters of 1 per 
cent salt solution by hypodermoclysis and 500 cubic 
centimeters of 5 per cent salt solution intravenously. The 
abdomen was opened through a low right rectus incision, 
excising the old scar. Multiple coils of tense, distended 
small intestine presented. Eventually a loop containing a 
hard mass was found and delivered into the wound. 
Proximal bowel was red, dilated, and inflamed; distally the 
intestine was normal in appearance, and collapsed. The 
loop was carefully walled off from the operative field and 
the calculus removed through a longitudinal incision direct- 
ly over it. The rent was closed by a continuous suture of 
zero chromic catgut through all layers and an additional 
row of inverting mattress sutures including the submucosa. 
The abdomen was not explored. Closure was carried out in 
the usual way without drainage. The patient stood the 
procedure well and left the operating room in good 
condition. The calculus was a large, bullet-shaped gall 
stone, 3.5 centimeters long and 2.5 centimeters in diam- 
eter. It appeared to be a cast of the fundus of the gall 
bladder; the flat end was facetted. 

Postoperative course. Temperature, pulse, and respiration 
were normal on the third day. ‘Taere was no nausea or 
vomiting. Bowels moved normally after the fourth day. 
‘The wound became superficially infected, was opened, 
treated with Dakin’s solution, and healed by second in- 
tention. The patient was discharged improved. 


COMMENT 


In the first case the diagnosis of intestinal ob- 
struction by an impacted gall stone was obvious. 
Perforation undoubtedly occurred during the 
attack of abdominal pain and vomiting one year 
previous to admission. It is well known that a 


gall stone may lie dormant in the intestinal tract 
for some time without causing any symptoms. 
The second patient presented no past history re- 
ferable to disease of the gall bladder and an ac- 
curate diagnosis was impossible. 


She did not 


succumb to the toxemia of intestinal obstruction 
but to hyperglycemia and renal insufficiency. 
The third case illustrates the importance of an 
accurate interpretation of the past history. Al- 
though no characteristic pain or jaundice had 
ever been present, the type of indigestion which 
the patient described was entirely compatible 
with that which so frequently accompanies 
chronic cholecystitis and cholelithiasis. In the 
fourth case it was necessary to differentiate be- 
tween an impacted gall stone and adhesions at 
the site of the old operative wound. A detailed 
analysis of the past history turned the balance of 
evidence in favor of the former diagnosis. 


CONCLUSIONS 


Cases of acute intestinal obstruction by im- 
pacted gall stones are not infrequent. The stone 
reaches the intestinal tract either through a per- 
foration within adhesions between the gall blad- 
der and some neighboring viscus or by way of the 
biliary ducts. The clinical picture is that of acute 
intestinal obstruction engrafted upon a previous 
history of cholecystitis and cholelithiasis. Al- 
though a certain number of patients are cured 
spontaneously by passage of the stone, the 
danger of peritonitis is great and operative aid 
should be administered early. The stone should 
always be removed and the subsequent operative 
procedure limited to accord with the patient’s 
general condition. Subcutaneous and intravenous 
administration of saline solution is of distinct 
value in combating toxemia. 
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ACCUMULATED BILE DISPLACING 
THE LIVER 


“QUDDEN changes in intra-abdominal 
pressure may occur secondary to op- 
erative procedures altering the relative 

position of the intra-abdominal viscera suffi- 
ciently to produce a train of events which, 
unless relieved, may risk or take the pa- 
tient’s life. Acute abdominal distention is 
frequently associated with an increasing pulse 
rate, lowering of blood pressure, cold and 
sometimes cyanotic extremities, evidences of 
circulatory disturbances of considerable mag- 
nitude.' Relief of distention by resumption of 
intestinal motility, whether spontaneously or 
induced by enterostomy or cacostomy, is 
usually associated with and followed by a 
return of the circulation to normal, provided 
the factor of peritonitis does not exist. Sudden 
increases in intra-abdominal pressure resist 
excursions of the diaphragm, and respirations 
are labored and increased. Here again, with 
the relief of the abdominal distention and 
a return of intra-abdominal pressure to nor- 
mal limits, breathing becomes easier and the 
rate of respiration is decreased. 


Such changes are rare, however, in the 
relatively innocuous chronic abdominal dis- 
tention occurring with abdominal ascites, 
ovarian and pancreatic cysts and subdia- 
phragmatic abscesses, the accumulation of 
which is slow enough to permit compensation 
for visceral displacements. Time and physi- 
ological adjustment play an important rdéle 
also in the toxemia of duodenal fistula and 
duodenal stasis. Active and intense in the 
acute stage, it disappears as the condition be- 
comes chronic. 

It should not be assumed that circulatory 
and respiratory changes occurring in such 
cases are due alone to alterations in intra- 
abdominal pressure or to changes in the rela- 
tive position of intra-abdominal viscera, for 
the effect of causative factors in intestinal 
stasis and the toxemia accompanying inter- 
ference with intestinal motility without dis- 
tention interjects elements which are difficult 
to interpret and may differ in each case. 

Occasion presented to study the effect of 
displacement of an intra-abdominal viscus 
in a deeply jaundiced patient in whom the 
factor of causation was known and disturb- 
ances in intestinal motility did not exist. 
From 500 to 700 cubic centimeters of bile 
accumulated between the diaphragm and 
liver within 12 hours immediately following 
an anastomosis between the stump of the 
common bile duct and an opening made in the 
duodenum for the relief of a stricture involving 
the lower portion of the common bile duct. 
An accurate anastomosis was possible because 
the common bile duct proximal to the stricture 
was about three times normal size. In the 


1Hunt, V.C. Cacostomy for Paralytic ileus following extraperitonea 
operations. Surg., Gynec., & Obst., 1927, xliv, 271-272. 
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dissection of the stump of the duct from the 
under surface of the liver preparatory to 
making the anastomosis, a small nick was 
made in the duct near the hilum of the liver, 
which was immediately closed with suture. 
This was probably the point of exit of bile. 
Although the area of the anastomosis was 
drained, sufficient bile accumulated between 
the diaphragm and the liver to cause displace- 
ment of the latter. 

A syndrome characterized by an exceed- 
ingly rapid pulse rate, low blood pressure, a 
rapid rate of respiration, a cold damp skin and 
semiconsciousness resulted from the down- 
ward displacement of the liver producing in 
turn interference with circulation in the in- 
ferior vena cava. With the patient in such 
condition, opening of the abdominal incision 
in the patient’s room was rewarded by the 
gushing discharge of bile from the area be- 
tween the dome of the liver and the dia- 
phragm. Immediate improvement charac- 
terized by a drop of pulse rate from 165 to 
115, a decrease in respiratory rate and a return 
to consciousness occurred in a few hours. 
From this time on convalescence was not 
complicated and complete recovery finally 
resulted. 

Experimentally it was shown that down- 
ward displacement of the liver produces 
disturbances of the circulation in the inferior 
vena cava resulting in changes in blood 
pressure, pulse rate and respiratory rate simi- 
lar to those which occurred in the patient. 
Furthermore, the removal of the factors dis- 
placing the liver was followed both clinically 
and experimentally by the return to normal of 
the pulse rate, blood pressure, respiratory 
rate, and by rapid and striking improvement 
in the general condition.! 

WALTMAN WALTERS, M.D. 


1 Walters, Waltman, and Bollman, J. L. Results of accumulations of 
bile around the liver. J. Am. M. Ass. (In Press). 


THE EARLY TREATMENT OF 
FRACTURES 


, AECHNIQUE of operations and im- 
provements in methods of treatment 
have a strong influence on end-results 

but of far greater importance in many morbid 

conditions are early diagnosis and prompt 
action. The history of acute appendicitis and 
perforated gastric and duodenal ulcer illus- 
trates this very definitely. More recently we 
have seen great improvements in the end- 
results of fractures. Much has been accom- 
plished in the refinement of methods. The 
use of traction and suspension, and a clearer 
understanding of the advantages and dangers 
of open treatment have contributed to better- 
ing our results. But the main reason why the 
disability following these injuries is decreasing, 
is that the medical profession and the public 
are realizing the importance of immediate 
action. In an overwhelming majority of cases 
today, the first entry in our records shows that 

“‘— hours or — minutes ago, patient fell, etc.”’ 

instead of ‘‘— days.” We are understanding 

better what takes place at the site of fracture 
during the early hours and days after injury. 

We are realizing that the golden opportunity 

for anything like exact approximation of frag- 

ments is limited to that period before the 
process of repair in both bone and soft parts 
has really started. We have seen cases in 
which the attendant at the playground or the 

policeman in the park has accomplished a 

reduction which the experts might have failed 

to produce the next day. No longer do we 

“wait for the swelling to go down”—that 

terrible advice which came down through so 

many blind generations—but proceed imme- 
diately to restore as far as we can the normal 
contour of the bones. Fractures are being 
regarded as emergency cases and given prec- 
edence over other less immediate problems. 
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With the appreciation of what can be 
accomplished in the early hours, we are also 
becoming less tolerant of improper reductions. 
Many a “satisfactory reduction” of twenty 
years ago no longer passes muster but repeat- 
ed or prolonged attempts are made. We may 
have to accept some shortening in oblique or 
spiral or badly comminuted fractures but any 
overriding in a transverse fracture demands 
explanation. 

Another reason for improvement in results 
is that, with the more exact knowledge of the 
details provided by the X-ray, our attempts 
at reduction are much gentler than they were 
when the external signs and symptoms were 
our only guides. We no longer proceed by 
rule of thumb but make our manipulations 
along definite lines. With more exact knowl- 
edge of just what we wish to accomplish we 


‘are able to proceed with less additional trauma 


to the ends of bones and to soft parts. 


Lastly, improved results can be attributed 
to a more definite realization of the fact that 
the soft parts are injured as well as the bone; 
that treatment which is good for one, is often 
bad for the other; and that the maintenance 
of function of the muscles and joints during 
the period of repair of the bone will decrease 
both the amount and the duration of dis- 
ability. 

More prompt action, more exact replace- 
ment of fragments by gentler means, and 
more careful attention to soft parts are im- 
proving results. 

The public is learning to come more 
promptly for help, and we medical men are 
appreciating more clearly what we can do. 
Nevertheless, until this modern attitude is 
still more widely adopted, the results of im- 
properly treated fractures will continue to be 
blots on the escutcheon of American surgery. 

WILLIAM DaARRACH. 








MASTER SURGEONS OF AMERICA 


DeFOREST WILLARD 


Willard of Philadelphia. Dr. Willard’s family came to this country in 1637. 

His first American ancestor, Major Simon Willard, was one of the founders 
of the city of Concord, Massachusetts, and was the first commander-in-chief of 
the British forces in America. Of his ancestors, one was provost of Canterbury in 
1218, and another was baron of Cinqueporte in 1477. Dr. Willard was also in 
direct descent of the third and the fifth presidents of Harvard College. From 
Massachusetts his branch of the family came to Connecticut; the settlement in 


ee Pennsylvania’s most noted surgeons was the late DeForest 


Newington being made by the grandson of Major Simon Willard. 

Dr. Willard was the son of Daniel H. and Sarah Maria (Deming) Willard, and 
was born at Newington, March 23, 1846. He graduated from Hartford High 
School in 1863. He passed his entrance examination to Yale College, but was 
unable to take up his college course on account of difficulty with his eyes. In 
1864 he attended Jefferson Medical College in Philadelphia for one year. He 
was denied admission to the United States Hospital service during the Civil War 
on account of his lameness, but was accepted by the United States Sanitary 
Commission, and saw service at the siege of St. Petersburg in 1865. At that time 
he was placed in charge of a ward at the Army Hospital at City Point, and per- 
formed all the services of a full surgeon. In 1867 he received the degree of doctor 
of Medicine from the University of Pennsylvania, and was resident physician to 
the Philadelphia General Hospital for the next eighteen months. In 1869 he was 
appointed instructor in the University of Pennsylvania Medical School, and 
from that time until his death he served the University as demonstrator, quiz- 
master, associate professor and professor. The chair of orthopedic surgery was 
created for him in 1889. 

During his lifetime Dr. Willard held many high positions in hospital, medical, 
and scientific associations. He was chairman of the surgical section of the 
American Medical Association, president of the American Orthopedic Associa- 
tion, president of the Philadelphia County Medical Society, and president of the 
Medical Board of the Presbyterian Hospital. He was also vice-president of the 
International Congress of Tuberculosis in 1908. He organized and founded the 
Orthopedic Department of the University Hospital, and this department is now 
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WILLARD: DEFOREST WILLARD 


known by his name. He was organizer and surgeon-in-chief of the Widener 
Memorial Home for Crippled Children; surgeon to the University, Presbyterian, 
Germantown, Jewish, and Municipal Hospitals; consulting surgeon to the 
Atlantic City Hospital, Children’s Seashore Home, Home for Incurables, and 
Home of the Merciful Saviour. In 1876 he was assistant medical director to the 
United States Centennial Exhibition in Philadelphia. 

In addition to his purely professional work, he was on the board of managers 
of the University Hospital, Pennsylvania Training School for the Feeble-Minded, 
Union Benevolent Association, Academy of Natural Sciences, New England 
Society, and the Young Men’s Christian Association. 

Dr. Willard was a voluminous contributor to medical literature, most of his 
writings dealing with the specialty of Orthopedic Surgery in which he was most 
interested. Besides numerous other articles he wrote the chapters on Orthopedic 
Surgery for the Ashhurst International Encyclopedia of Surgery, and in 1910 
published his book on the Surgery of Childhood, which is considered an authority 
on the subjects of which it treats. 

Dr. Willard was never known to neglect any of the offices or the many posi- 
tions which he held in his long career. He possessed an unusual degree of surgical 
judgment and operative skill to which was added a remarkable personal magnet- 
ism. Among his university students he was beloved because of his high ideals 
and constant kindness. 

He received the honorary degree of A.M. from Lafayette College in 1882 and 
Ph.D. degree in 1885. He was married September 13, 1881, to Elizabeth M. 
Porter, daughter of the Honorable William A. Porter and Emma (Wagener) 
Porter. Dr. Willard died at his country home at Lansdowne, Pennsylvania, on 
October 14, 1910. DeForest P. WILLARD. 
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THE SURGEON’S LIBRARY 


OLD MASTERPIECES 


IN SURGERY 


By ALFRED BROWN, M.D., F.A.C S., Omana, NEBRASKA 


THE TETRABIBLION OF AETIUS OF AMIDA 


N the little town of Amida in the valley of the 
upper Tigris River, situated in Mesopotamia 
somewhat east of Cappadocea, northeast of Ur 

of the Chaldees, and southwest of Mount Ararat, 
Aetius was born; probably in the early part of the 
sixth century. The locality was famous at this 
period and its history goes back far into ancient 


times being important in Old Testament days, for- 


if one looks at an old Biblical map he will find 
near it Nineveh, Caesarea, Mount Ararat, the upper 
Euphrates River, and many other names made 
familiar by the ever new Bible stories. More than 
this, the city has persisted to modern times. Becom- 
ing a Roman colonial town in the third century it 
was sacked by Timur the Tartar known as “Timur 
the lame,” the Tamerlane of the plays, toward the 
close of the fourteenth century and captured by the 
Turks in r515. It is now a part of Asiatic Turkey, 
known as Diarbekir or Kara Amid, and is noted for 
its output of beautiful morocco. 

In the days of Aetius the city of Amida was sub- 
ject to Rome. Constantine the Great had declared 
Christianity the religion of the State and trans- 
ferred the court to Byzantium. In this way great 
impetus to growth was afforded Asia Minor, and 
once more this land, associated with ancient history, 
flourished with renewed importance and what there 
was of art, and science, and literature was distrib- 
uted over that portion of the world reaching from 
Constantinople southeast through Asia Minor and 
thence westward to Alexandria. As the temporal 
power and its court was derived from the methods of 
ancient Greece and Rome, so science came from the 
same source and consisted largely of inherited ideas 
with little new added. The Roman Empire was 
dwindling and had really lost its power. A new 
world domination was coming on and under such 
circumstances the furtherance of scientific matters 
was not looked upon with great favor by the rulers. 

Aetius was a Christian subject of the Emperor 
Justinian. He studied medicine at Alexandria, and 
after some years became closely connected with the 
court at Byzantium where he was the personal 
physician of the Emperor and an officer of the im- 
perial household, and one of the great medical men 
of his time. His work is a compilation of the medical 
knowledge handed down from the ancient Greeks, 
modified by Celsus and Galen and, to a lesser extent, 


by his immediate predecessors and himself. In it he 
tries to cover all parts of medicine but does not pay 
a great deal of attention to surgery. He states, 
however, that he has explained some of the surgical 
work in another treatise, but this has never been 
found. Written in Greek, the work was first trans 
lated into Latin by Montanus and Cornarius and 
appeared in 1534. Subsequently, the entire work was 
translated into Latin by Janus Cornarius, who was 
born in Zwickau, was professor at Marburg and 
Jena, and is known principally for his Latin trans- 
lations of the early Greek authors. This volume first 
appeared, published at Basle in 1542 by Froben; 
the Cornarius translation is also included in the 
Medicae Artis Principes of Henricus Stephanus 
(Henri Estienne) printed by Huldrich Fugger in 
1567. 

Aetius entitles his work The Tetrabiblion, the four 
books. Each of these is divided into four lesser 
books or sermons, thus making sixteen exhaustive 
books or chapters in all. He refers constantly to the 
authors from whom he draws, and the list is a long 
one. Surgery he mentions only as a side issue here 
and there. Little of his treatment is operative, but 
he does refer to ligation and torsion of vessels to stop 
hemorrhage, and describes excision of hemorrhoids. 
In bites of mad dogs he advises excision of the 
wound, free bleeding, and final cauterization. He 
notes the fear of drinking water among the symp- 
toms, and the marked salivation causing foaming 
at the mouth. 

Throughout the entire work the superstitious 
religious beliefs of the early Christians are evident. 
Salves and plasters are made to the accompaniment 
of prayers and incantations, and these same elements 
play a considerable part in therapy. When describ- 
ing the method of removing a foreign body from the 
throat, Aetius says: “As soon as you have gotten 
the patient quiet and ordered him to listen to you, 
say: ‘Come out bone (if it is a bone, or call it what- 
ever it is) just as Jesus Christ drew Lazarus from 
the sepulchre and Jonah from the whale’; then, 
taking hold of the patient’s throat say: ‘ Blasius the 
servant and martyr of Christ commands you— 
either come up or go down.’” 

Aetius preserved for us the best of the work of the 
medical men of the early Christian Era and though 
not an original thinker like Paul of Aegina never- 
theless he played an important réle in medical his- 
tory. 
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REVIEWS OF NEW BOOKS IN SURGERY 


REVIEWS OF NEW BOOKS 


CHINZ and his collaborators! have written one 

of the most comprehensive and pretentious 
works on roentgen diagnosis that has ever been 
published. It covers the entire field, with exception 
of obstetrical and gynecological diagnosis, and in- 
corporates most of the more recent developments in 
roentgenology. There is a wealth of detail contained 
in it, usually found only in books devoted to special 
branches of roentgen diagnosis. It is profusely 
illustrated with complete legends which in them- 
selves offer a liberal course of instruction. The 
printing is excellent and the paper used tends to 
bring out the illustrations to the best advantage. 
Very little space is devoted to technical problems 
except where they have a direct bearing upon 
interpretation. Where a special technique is needed 
to render the roentgen examination effective, this is 
described in detail. 

The section devoted to bones and joints deserves 
particular commendation. The roentgenographic 
findings of normal and abnormal conditions are 
correlated with the anatomical and pathological 
changes in a most instructive and valuable manner. 
Variations associated with progressive and retro- 
grade changes are indicated. Articles on bone and 
joint lesions in infants are included by Hotz, and 
Looser has contributed chapters on chondrodystro- 
phy, late rickets, osteomalacia, osteogenesis imper- 
fecta, cysts and giant tumors, and cretinism. 

Less detailed consideration has been given to le- 
sions of the skull, mastoids, and paranasal sinuses. 
Ulrich has a good article on the sphenoid bone and 
internal ear and Juengling has covered the subject 
of ventriculography in a thorough and complete 
manner. Myelography with iodized oil is also dis- 
cussed in detail. Foreign bodies in the eye are con- 
sidered, but no mention is made of any exact 
methods of localization such as are commonly used 
in this country. 

Lesions of the thorax are adequately covered and 
the chapters devoted to pulmonary tuberculosis are 
especially complete. The réle which the roentgen 
examination plays in determining indications for 
operative procedures as well as the findings after 
operations on the lungs and chest wall are taken up 
at length. Ulrich has included the use of iodized oil 
in his contribution on the bronchi. Diseases of the 
lungs, pleura, large vessels, and mediastinum in 
adults are discussed by Liebman. Hotz has special 
articles on the heart in infants and on the thymus. 

The normal anatomy, topography, and physiology 
of the various parts of the alimentary tract as far 
as they have a bearing on roentgen diagnosis are 
discussed exhaustively. Such pathological conditions 


1 LEHRBUCH DER ROENTGENDIAGNOSTIK MIT BESONDERER BEeRUECK- 
SICHTIGUNG DER CHIRURGIE. Edited by H. R. Schinz in collaboration 
with W. Baensch and E. Friedl with contributions by A. Hotz, O. 
Juengling, E. Looser, and K. Ulrich. With a foreword by P. Clairmont 
and E. Payr. Leipzig: Georg Thieme, 1928. 
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as ulcer and cancer have received masterly considera- 
tion and the roentgen findings are discussed in 
relation to operations contemplated or completed. 
Hotz has contributed an article on the roentgen ex- 
amination of the gastro-intestinal tract in infants, 
calling attention to the limited value of this method. 
The space devoted to the consideration of the ap- 
pendix is exceedingly small and the value of the 
roentgen examination in connection with it min- 
imized. Pneumoperitoneum is discussed as to in- 
dications and findings. Gall-bladder examinations 
are covered at length by the direct method as well 
as with the aid of the opaque meal and Graham- 
Cole test. A rather condensed, but, nevertheless, 
comprehensive discussion of the roentgen findings 
of the urinary tract completes the volume. 

The book as a whole is a well conceived and 
elaborated exposition of roentgen diagnosis as gen- 
erally accepted at the present time. It contains a 
fairly extensive bibliography appended to each 
special subject, made up largely of European 
authors. As a reference book it will form a valuable 
addition to any medical library. 

ApotrH HarTUNG. 


UNTER TOD’S book,? on diseases of the ear, 

revised by Cathcart is a very useful little 
volume. It is intended for senior students and 
general practitioners. The style and arrangement of 
material are very simple. The text is easy toread and 
the essentials on any subject are found without a 
great deal of searching. There are 4 very good col- 
ored plates. (he 87 illustrations add a great deal 
to the forcefulness of the presentation. 

The subject of inflammation in the middle ear is 
covered in 50 pages of this book of 325 pages. This 
important subject is treated in all of its essential 
points. Special attention is paid to otitis media in 
infants. It is stated, that in infants under 3 years 
of age postmortem examinations in a series of 100 
cases have shown the presence of otitis media in 
go per cent of all cases in which it was not suspected 
in life. 

Disease of the mastoid is covered in 45 pages. The 
technique of the mastoid operations is well de- 
scribed with the aid of drawings. 

This book has accomplished the purpose for which 
it was written, but would be of small interest to the 
specialist. Exxison L. Ross. 


‘Ts third part of the comprehensive work’ on 
the surgery of the ear, nose, and throat by Moure, 
Liébault, and Canuyt has been published. The first 


2 Hunter Top’s Diseases oF THE Ear. Revised and largely re- 
written by George C. Cathcart, M.A., M.D. 2d ed. New York: Oxford 
University Press, 1926. 

* TECHNIQUE CHIRURGICALE 010-RHINO-LARYNGOLOGIQUE. By E. J. 
Moure, G. Liébault, and G. Canuyt. Third part. Paris: Gaston Doin 
et Cie, 1928. 
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and second parts, on the ear, the nose, the accessory 
sinuses, and the nasopharynx, have already ap- 
peared. A fourth part on the larynx and oesophagus 
is in the press. 

The desire of the authors has been to make the 
work a practical treatise on the mouth and pharynx 

including the hypopharynx. In the surgical 
technique, they have limited themselves to typical 
operations and to those performed by Professor 
Moure at Bordeaux. ‘They have included the 
indications and contra-indications as well as the 
necessary instruments to be employed, and due re- 
gard is given to complications that may arise. The 
illustrations are numerous and good. 

The descriptions of the various diseases are 
marked by that brevity and clearness so charac- 
teristic of French medical writers. To give a typical 
example, one can point to the brief and concise 
description of septic phlegmon of the floor of the 
mouth (Ludwig’s angina) which results in a picture 
one does not easily forget. 

This is a volume the laryngologist and general 
surgeon will read with pleasure and will keep on 
hand for future reference. J. Gorpon WILson. 


HE third edition' of Eden and_ Lockyer’s 
Gynecology is well arranged and accompanied by 
an adequate number of accurate illustrations. 

The book is divided into three parts. Part I 
embraces descriptive anatomy, embryology, dis- 
orders of menstruation, tubal pregnancy, and the 
general subject of infections. This section is espe- 
cially complete and very well presented. Menstrual 
disorders in particular are thoroughly discusse 

Part II is devoted to regional gynecology. It in- 
cludes diseases of the external genitalia, the uterus, 
and the tubes and ovaries. Emphasis is placed on 
many subjects which are deemed of lesser impor- 
tance by the modern American school of gynecology, 
but on the whole the presentations are attractive 
and accurate. More extensive consideration of the 
subject of endometriosis and less space devoted to 
endometritis would make a stronger appeal to the 
American reader. 

Part III is devoted entirely to technique. The 
general principles of uniformly accepted procedures 
are well presented. 

On the whole the text is clearly and concisely 
written and has been strengthened by revision. It 
will perhaps make a less strong appeal to the 
American gynecologist than to his English confréres. 

ARTHUR H. Curtis. 


HE author dedicates his book on The Extra- 
Ocular Muscles? to his students and explains in 
the preface that it is an amplification of his lectures 


! GYNECOLOGY; FOR STUDENTS AND PRACTITIONERS By Thomas 
Watts Eden, M.D., C.M. (Edin.), F.R.C.P. (Lond.), F.R.C.S. (Edin.), 
and Cuthbert Lockyer, M.D., B.S., F.R.C.S., F.R.C.P. 3d ed. New 
York: The Macmillan Company, 1928. 

2? Tae Extra-Ocutar Muscies; A CLinicat Stupy oF NORMAL AND 
ABNORMAL OcuLar Motiity. By Luther C. Peter, A.M., M.D., Sc.D. 
Philadelphia: Lea & Febiger, 1927. 
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given in the Graduate School of Medicine of the 
University of Pennsylvania. Certain other useful 
ophthalmological monographs have originated in a 
similar manner. 

After a critical survey of this work, one realizes 
that the author has succeeded admirably in his en- 
deavor “‘to crystallize, and at the same time simplify, 
accepted facts” in this perennially difficult and com- 
plex chapter of ophthalmic science. The subtitle, 
**A Clinical Study of Normal and Abnormal Ocular 
Motility,” is a good designation of the scope of the 
book. Such a title as ‘‘The Extrinsic Ocular Mus- 
cles” rather than “The Extra-Ocular Muscles” 
might prove to be more acceptable choice of 
terms. 

The author’s ripe judgment on many contro- 
versial points regarding the evaluation of certain 
orthoptic and also surgical measures adds greatly to 
the interest and value of the treatise. 

W. FF. Moncrelrr. 


ACAUSLAND’S Poliomyelitis is an excellent 
and useful compendium’ of all that is known 
about infantile paralysis and is presented in a con 
cise and interesting form. ‘The history of past 
epidemics and the probable mode of communication 
is up to date. The methods of treatment in the 
various stages of the disease are clearly given in 
detail. The results of the various forms of mechan- 
ical, educational, and operative treatment as ob 
served in the author’s extensive experience are given 
without, bias, and are presented with the judgment 
of a careful and conservative orthopedic surgeon. 
This book can be recommended to all physicians 
who are interested in the problems connected with 
anterior poliomyelitis. Epwin W. RYERSON. 


ROFESSOR HENRY has given us exact direc- 

tions for the best exposure of the humerus, 
radius, femur, and ulna in his Exposures of Long 
Bones and other Surgical Methods. His anterior 
method of approach to the femur instead of the 
customary lateral exposure is of particular interest. 
He describes it as ‘‘respecting anatomy, as being 
relatively bloodless, and as giving a wide and con- 
venient exposure.’”’ The illustrations make the 
method admirably clear. 

In the latter section of the book the author 
describes exposure of the plantar structures, a 
method of ligating the second stage of the vertebral 
artery, a method of ligating the first stage of the 
left subclavian artery from behind, the ‘‘cup and 
ball” aneurism needle for deep ligations, a new 
method of resecting the left cervicodorsal ganglion 
of the sympathetic, and an ingenious instrument for 
pituitary surgery which is ‘‘aimed”’ at the pituitary 
by the X-ray. 


3 POLIOMYELITIS; WITH EspectAL REFERENCE TO THE TREATMENT. 
By W. Russell MacAusland. Philadelphia: Lea & Febiger, 1927. 

4 Exposures OF LonGc Bones AND OTHER SuRGICAL Metuops. By 
Arnold K. Henry, M.B., B.Ch. (Univ. Dublin), F.R.C.S.1. Foreword 
by Sir W. I. deC. Wheeler (Dublin). New York: William Wood & 
Company, 1927. 
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REVIEWS OF NEW BOOKS IN SURGERY 


In the words of Sir W. I. deC. Wheeler in the fore- 
word of the book, the author has provided a valuable 
contribution to the reference library of the scientific 
surgeon. FREDERICK CHRISTOPHER. 


YTERLING V. MEAN has written a voluminous 
book! on diseases of the mouth, consisting of 560 
pages, containing about 300 illustrations. It is a 
very complete work in that nearly every lesion and 
malformation occurring in the mouth is given con- 
sideration. The arrangement is very formal, 
synonyms and definitions being given before the 
discussion of the etiology, symptoms, diagnosis, and 
treatment of each case. For some purposes this is an 
admirable arrangement, but for the student who 
wishes a complete knowledge of a specific mouth 
condition, the text hardly fulfills the requirements. 
There is much repetition and some of the more 
important phases are slighted, especially a clear 
discussion of treatment. 

The views expressed are generally sound and 
logical, however, and the illustrations are beautifully 
prepared and nicely supplement the text. An exten- 
sive bibliography accompanies each chapter and 
credit is properly given for all material used. Al- 
together, the book has been painstakingly prepared 
and should be a valuable addition to the library of 
ithe physician as well as the dentist. 

CHARLES W. FREEMAN. 


i. the preface to his short history of surgery,? Dr. 
von Brunn calls attention to the paucity of books 
on the historical aspect of surgery apart from general 
medicine. He says further that the volumes de- 
voted to surgical history alone are exhaustive 
treatises designed rather for the specialist in history 
than for the active clinical surgeon. This condition 
of affairs has prompted him to produce this work, 
which is designed to cover the major points in the 
development of surgery from prehistoric to modern 
times. ‘The author has done his work well and has 
accomplished his purpose. Written in not too in- 
volved German and with illustrations well chosen, 
the book gives an excellent survey of the subject 
without going into too much detail. It will prove 
a welcomed addition to the library of the clinical 
surgeon interested in the history of his art. 
ALFRED Brown. 


OPE in his book’ has presented a convincing ex- 
position of the value of clinical research. The 
originality of his methods and the weight of his 
conclusions are stimulating and profitable to the 
reader. 
The author has made a careful study of the func- 
tion of the parietal peritoneum and of muscular 


| DISEASES OF THE Moutu. By Sterling V. Mead, D.D.S. St. Louis: 
The C. V. Mosby Company, 1927. 

* Kurze GESCHICHTE DER CHIRURGIE 
Julius Springer, 1928. 

CLINICAL RESEARCHES IN ACUTE ABDOMINAL DISEASE 
Cope, B.A., M.D., M.S. (Lond.), F.R.C.S. (Eng.). 2d ed. 
and London: Oxford University Press, 1927. 


By W. von Brunn. Berlin: 


By Zachary 
New York 
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rigidity. He finds that irritation of the non-demons- 
trative area of the peritoneum does not lead to 
rigidity, and points out that rigidity of the abdom- 
inal wall is not an essential sign of appendicitis. 

The chapter on cutaneous hyperasthesia in acute 
abdominal disease is very interesting. The author 
found hyperesthesia of greater or less extent in 59 
per cent of 185 cases of acute appendicitis. He feels 
that this symptom can almost always be taken as 
signifying inflammation or irritation of a viscus or of 
some part of the peritoneum. 

The study of phrenic shoulder pain reaches a 
conclusion somewhat at variance to that of Capps, 
namely: “There is an important localizing corre- 
spondence between the part of the diaphragm 
irritated and the position of the referred pain on 
the shoulder. ” Irritation of the anterior part 
of the diaphragm causes pain in the corresponding 
clavicular or supraclavicular regions; irritation of the 
posterior part of the diaphragm causes pain in the 
supraspinous fossa of the same side; irritation of the 
top of the phrenic dome causes pain in the corre- 
sponding acromioclavicular regions; and, finally, 
pain felt over both shoulders indicates a median 
diaphragmatic irritation. 

The differential diagnosis between acute thoracic 
and acute abdominal lesions is handled most in- 
terestingly. A chapter is devoted to the genito- 
urinary symptoms in acute appendicitis. The 
“femoral test for hypogastric peritonitis’ should 
prove of value. ‘The sections devoted to “subacute 
perinephritic abscess occurring without disease of 
the kidney ” and to the extremely interesting subject 
of “xtrayasation of bile are based upon abundant 
experience and greatly enhance the merit of the book. 
The final chapter is a critical examination of the 
subject of shock and collapse. This small but ex- 
tremely valuable book should be in the library of 
every surgeon. FREDERICK CHRISTOPHER. 


HE translation into English of the fifth edition 

of Professor Hajek’s classical work on the nasal 
accessory sinuses‘ is sure to receive a warm welcome. 
The publishers are to be congratulated on giving us 
a more easily handled and attractive work by issuing 
the translation in two parts instead of one as in the 
original. The printingis clear and the reproduction of 
the illustrations leaves little to be desired. 

The introductory chapters on the anatomy of the 
sinuses have numerous well chosen plates illustrating 
the important variations. The descriptions are clear 
and concise and one notes with approval that the 
author emphasizes that no plates, no matter how 
good, can take the place of frontal and sagittal 
sections of the head. The various sinuses are fully 
described. The final chapters deal with the com- 
plications involving the orbit and visual organs and 
cerebral complications. The anatomical variations 
in the sinuses lead the author to the differential 

4 PATHOLOGY AND TREATMENT OF THE INFLAMMATORY DISEASES OF 
THE NASAL Accessory Sinuses. By Professor Dr. M. Hajek; trans 


lated by Joseph D. Heitger, A.B., M.D., and French K. Hansel, M.D., 
M.S, vols. i and ii. sth ed. St. Louis: The C. V. Mosby Company, 1926, 
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diagnosis in diseased conditions and the surgical 
technique which may best be employed. The chap- 
ter on symptoms is especially valuable. Here the 
author has utilized his great clinical experiences 
extending over so many years. The abundance of 
the material at his disposal affords ample opportu- 
nity to select appropriate cases. There are numerous 
footnotes of value with brief review of recent 
literature, and a valuable bibliography. 

The paragraphs on headaches in sinus trouble is 
characteristically conservative. While not inclined 
to make the assertion that all cases of nervous and 
habitual headaches are of nasal origin, he believes 
that no headache should be accepted as ‘‘nervous” 
until a detailed examination of the nose and sinuses 
has been made. In the chapter dealing with the 
etiology and pathological anatomy of the maxillary 
antrum, the paragraphs dealing with the relation of 
the teeth to disease in the antrum, is well worthy 
of note by members of the dental profession. 

The translation has been well done and _ the 
English speaking specialist will be glad to have so 
authoritative a work at his disposal. 

J. Gorpon Wi1son. 


TWO volume work! on X-ray diagnosis of the 

stomach and duodenum under the supervision 
of Duval and other French authors, each of whom is a 
leader of the specialties of medicine, surgery, and 
roentgenology is a valuable addition to X-ray 
bibliography. To the physician who is engaged in 
X-ray investigations of the digestive tract these 
books will have an especial appeal. The various 
lesions that are demonstrable by X-ray shadows 
are given in half tone illustration accompanied by a 
line diagram and a detailed description—a particu- 
larly commendable feature because of the nature of 
X-ray evidence in the daily problems of medical and 
surgical diagnosis. Splendid X-ray illustrations and 
lucid descriptions make one wish that an English 
translation were available for those whose linguistic 
attainments do not include the French language. 
Many of the various pathological conditions which 
occur in the stomach and duodenum are presented 
in logical divisions. FE. S. BLAINE. 


HILE the title Minor Surgery? suggests such 

subjects as paronychia, ingrown toenail, fu 
runcle, and the like, the contents of Hertzler’s text 
cover a materially broader scope than we have found 
in any similar book previously encountered. 

The first two chapters deal with surgical material, 
sutures, ligatures, dressings, bandaging, etc. Chap- 
ters on hemorrhage and transfusion and infections 
follow. The chapters on diseases of the lips, tongue, 
jaws, diseases and injuries of the face and neck, are 
excellently done. The more common conditions of 
chest and abdominal wall are presented. Then fol- 


* RADIOLOGIE CLINIQUE DU TUBE DicEsTiF. Edited by Pierre Duval, 
J. Ch. Roux, Henri Béclére. 2 vols. Paris: Masson et Cie, 1927. 

4 MINOR SURGERY. 
Victor E. Chesky, A.B., M.D., F.A.C.S. St. Louis: 
Company, 1927. 


By Arthur E. Hertzler, M.D., F.A.C.S., and 
5 is: The C. V. Mosby 
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low chapters on the spine, anal region, and genitalia. 
The remainder of the book is devoted to the surgery 
of the extremities, including such lesions as burns, 
sprains, infections of tendon sheaths and burse. It 
is quite unusual to see in one book so wide a variety 
of subjects, ranging from bandaging through 
numerous special fields of surgery, urology, and 
gynecology, so well presented and so excellently 
illustrated. For the student in the out-patient 
clinic and the interne this is a very valuable book. 
J. R. BucuBinpver. 


HEN one considers the tremendous task in- 

volved in presenting with appropriate illus- 
trations the entire subject of surgery under one 
cover in a volume of a thousand pages or so, the re- 
viewer should be more tempted to commend the 
good points of the text than partially to criticize the 
bad; for it is generally agreed that we can neither 
learn nor teach surgery from a text. 

Ashhurst’s book* is rather different from most 
texts on surgery. In the first section, under the 
heading of ‘General Surgery” is included inflam- 
mation, surgical infections, tumors, injuries, amputa- 
tions, and re-constructive surgery. The second 
section designated “Systemic Surgery,” covers the 
vascular and lymphatic systems, bones, joints, and 
orthopedic surgery. In the third section, devoted to 
“Regional Surgery,’’ head, neck, chest, and so on 
down through abdominal surgery and genitalia are 
covered. 

The subject matter is well abreast of current ad- 
vances in diagnosis and treatment. It is written in 
excellent English and is both easy and pleasant to 
read. The illustrations are well chosen and well 
done. In general this is as satisfactory a book for 
students of surgery as one could want. 

J. R. BUCHBINDER. 


N the fourth edition of The Art of Anesthesia‘ 
Flagg has endeavored to bring the volume abreast 

of the day. The drugs used and the different meth- 
ods employed for both local and general anesthesia 
at the present time are set forth in an organized, 
logical form. This makes the subject clear even to 
the beginner in anesthesia. Some views are ex- 
pressed in regard to the open drop method of 
etherization that cannot be subscribed to by many 
anesthetists of wide experience. The reviewer is 
forced to the conclusion that the author has been 
unfortunate in witnessing the method improperly 
employed. 

The chapter on ethylene is incomplete in that no 
method of grounding to prevent electrostatic sparks 
from producing explosions is described. The state- 
ment that ethylene is not safe for operative obstetrics 
is contrary to the experience of many competent 
observers. 

3 SURGERY, ITS PRINCIPLES AND PRACTICE; FOR STUDENTS AND PRAC- 
TITIONERS. By Astley P. C. Ashhurst, A.B., M.D., F.A.C.S. 3d ed., 
thoroughly rev. Philadelphia: Lea & Febiger, 1927. 


4Tue Art or An-estuesia. By Paluel J. Flagg, M.D. 4th ed., rev. 
Philadelphia and London: J. B. Lippincott Company, 1928. 
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REVIEWS OF NEW BOOKS IN SURGERY 


The great importance of the position of the patient 
during anesthesia and the different causes of ob- 
structed breathing are recognized, and means for 
their correction are fully worth reading, especially by 
the inexperienced administrator of anesthetics. 

The chapter on ‘‘The Point of View of the Pa- 
tient” is well worth the space given to it. To the 
lack of appreciation of the patient’s point of view 
is due much of the unintentional cruelty too often 
exhibited in this day of high pressure and hospital 
routine carried to extremes. The author very 
correctly states: ‘“‘In adopting the patient’s point 
of view, we eliminate much pain and distress. A 
moment of thoughtfulness is all that is required. A 
word, a smile, or a sympathetic glance, will do much 
to lighten anxiety and pain” before operation. 

This book will be of value to the medical student, 
interne, and general practitioner and will be read 
with interest by the specialist in anesthetics. 

IsABELLA C. HERB. 


ALTHOUGH this book of Alvarez on the me- 
chanics of the digestive tract! is termed a second 
edition, it is actually a new book when compared to 
the first edition. The author discusses thoroughly the 
mechanical phenomena of the digestive tract from a 
biological and clinical standpoint in a clear, simple, 


scientific, and interesting manner. Explanations are 


offered for many of the symptoms observed in 
gastro-intestinal disease to an extent that can be 
found in no other book. Many of the phenomena are 
interpreted from the viewpoint of the author’s 
metabolic gradient theory which he fully recognizes 
is only tentative at the present time. The book 
includes an excellent bibliography of goo titles and 

'Tae MECHANICS OF THE DiGEsTIve TRACT; AN INTRODUCTION TO 


Gastro-ENTEROLOGY, By Walter C. Alvarez, M.D. 2d ed. New York: 
Paul B. Hoeber, 1928. 
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frequently, at the end of a discussion, the reader is 
referred to monographs which deal in more detail 
with the subject discussed. The book is not only a 
valuable contribution to the science of gastro- 
enterology, but will be of great value to the student 
of physiology, the internist and surgeon. 

A. C. Ivy. 


EDIATRICIANS deserve great credit for having 

called attention to the fact that in illness the 
child must not be regarded as “‘a little adult’’; that 
not only do the pathological pictures differ but that 
the reaction of the child to pathological changes is 
often entirely different from the reaction of the 
adult. The same is true in the so-called surgical 
diseases. Not only do certain conditions such as 
acute intussusception or idiopathic hypertrophic 
pyloric stenosis arise in the child which are not seen 
in the adult, but certain other conditions such as 
acute appendicitis often show a different symptom 
complex and run an entirely different course. 

In his book on the Abdominal Surgery of Children? 
Barrington-Ward has emphasized the characteristic 
features in the etiology, symptomatology, and 
treatment of the surgical conditions of infancy and 
childhood. He has confined his work to the diseases 
of the abdomen. Ina short, well illustrated, clearly 
written little book, he has presented the salient fea- 
tures. The book is recommended to those surgeons 
who do not have the opportunity of observing a 
large amount of the surgery of children, and who 
will find in this book much that is useful and helpful. 
Those surgeons who do have a large amount of 
clinical material among children will find in this book 


much that is of interest. Ravin B. Betrman. 

?THe ARDOMINAL SuRGERY OF CHILDREN. By L. FE. Barrington- 
Ward, Ch.M., F.R.C.S. (Edin.), F.R.C.S. (Eng.). New York and Lon- 
don: Oxford University Press, 1928. 
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BOOKS RECEIVED 


Books received are acknowledged in this department, 
and such acknowledgment must be regarded as a sufficient 
return for the courtesy of the sender. Selections will be 
made for review in the interests of our readers and as space 
permits. 

TRAVAUX DE CutIruRGIE. SEPTIEME SERIE. CHIRURGIE 
DE L’Esromac eT pu DuopéNom. By Henri Hartmann. 
Paris: Masson et Cie, 1928. 

L’ ExPLORATION RADIOLOGIQUE EN GYNECOLOGIE. TECH- 
NIQUE—RéEsuLtats. By Claude Béclére. Preface by Dr. 
R. Grégoire. Paris: Masson et Cie, 1928. 

SALPINGITIS ISTHMICA NODOSA UND DIE 
KULOESEN ADNEXVERAENDERUNGEN. By Dr. 
Hordlek. Prag: F. Topié, 1928. 

L’Anestufsie Loco-R&GIONALE EN Oro-RHINO- 
LARYNGOLOGIE ET EN CHIRURGIE CERVICO-FACIALE. By 
Georg:’s Portmann and Paul Leduc. Paris: Gaston Doin 
et Cie, 1928. 

FASCIAL GRAFTING IN PRINCIPLE AND PRACTICE; AN 
ILLUSTRATED MANUAL OF PROCEDURE AND ‘TECHNIQUE. 
By H. C. Orrin, O.B.E., F.R.C.S. (Edin.) Edinburgh and 
London: Oliver & Boyd, 1928. 

Forensic Mepicine; A Text-Book ror STUDENTS 
AND PRACTITIONERS. By Sydney Smith, M.D., (Edin.), 
D.P.H. With an introduction by Prof. Harvey Littlejohn, 
F.R.C.S. (Edin.), F.R.S.E. 2d ed. Philadelphia: P. Blakis- 
ton’s Son & Company, 192%. 

THE SURGICAL OPERATIONS ON PRESIDENT CLEVELAND IN 
1893; ToGeTHeR with Srx AppITIONAL PAPERS OF ReEMI- 
NISCENCES. By William W. Keen, M.D. Philadelphia 
and London: J. B. Lippincott Company, 1928. 

CHEMOTHERAPEUTIC RESEARCHES ON CANCER; WITH 
ESPECIAL REFERENCE TO THE LEAD AND SULPHUR GROUPS. 
By A. T. Todd, M.B. (Edin.), M.R.C.P.(Lond.), with the 
help of others. Bristol: J. W. Arrowsmith, Ltd., 1928. 


POSTTUBER 
Franz 


DICTIONARY OF AMERICAN Mepicac BroGrapuy; Lives 
OF EMINENT PuysICIANS OF THE UNITED STATES AND 
CanabA, From THE EAr.iest Times. By Howard A. 
Kelly, M.D., LL.D., and Walter L. Burrage, A.M., M.D. 
New York and London: D. Appleton & Company, 1928. 

GOITER PREVENTION AND THyrom PROTECTION. By 
Israel Bram, M.D. Philadelphia: F. A. Davis Company, 
1928. 

HANbBuUCH DER UroLocir. Edited by A. v. Lichten 
berg, F. Voelcker, and H. Wildbolz. Vols. iii and iv. 
Spezielle Urologic I and II. Berlin: Julius Springer, 1928. 

SurcicaL Anatomy. By Grant Massie, M.B., M.S. 
(Lond.), F.R.C.S. (Eng.). Philadelphia: Lea & Febiger, 
1928. 

DISEASES OF THE GALL BLADDER AND BILE Ducts; A 
Book FOR PRACTITIONERS AND StupENTS. By Evarts 
Ambrose Graham, A.B., M.D., Warren Henry Cole, B.S., 
M.D., Glover H. Copher, A.B., M.D., and Sherwood 
Moore, M.D. Philadelphia: Lea & Febiger, 1928. 

OBSTETRICAL NuRSING; A TeEXxT-Book OF THE NURSING 
CaRE OF THE ExpecTANt Moruer, THE WOMAN IN LABor, 
THE YOUNG Motuer AND Her Basy. By Carolyn Conant 
Van Blarcom, R.N. With foreword by J. Whitridge 
Williams, M.D. 2d ed. rev. New York: The Macmillan 
Company, 1928. 

Essays ON OssTETRIC Subjects. By the Class of 1928, 
School of Medicine, University of Pennsylvania. 

Bioop AND Urine Cuemistry. By R. B. H. Gradwohl, 
M.D. and Ida KE. Gradwohl, A.B. St. Louis: The C. V. 
Mosby Company, 1928. 

LecTuRES OF THE SAN DikGo ACADEMY OF MEDICINE, 
Sertes OF 1927: Recent ADVANCES IN CHEMISTRY IN 
RELATION TO Mepicat Practice. By W. McKim Marri 
ott, B.S., M.D. St. Louis: The C. V. Mosby Company, 
1928. 
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PRELIMINARY PROGRAM FOR 
BOSTON PROGRAM IN BRIEF 


Monday, October 8 
Hospital Conference, Ballroom Copley-Plaza Hotel. 
Clinics in the hospitals. 
Hospital Conference, Ballroom Copley-Plaza Hotel. 
Presidential Meeting, Symphony Hall. 


10:00. 
2:00. 
2:00. 
8:15. 

Tuesday, October 9 
9:00. 
2:00. 
8:15. 


Clinics in the hospitals. 

Clinics in the hospitals. 

Scientific session, Ballroom Copley-Plaza Hotel. 

Wednesday, October 10 

Clinics in the hospitals. 

Clinics in the hospitals. 

Boston Surgical Society, presentation of Bigelow 

Medal, Ballroom Copley-Plaza Hotel. 


9:00. 
2:00. 
8:30. 


Thursday, October 11 
. Clinics in the hospitals. 
. Clinics in the hospitals. 
. Annual Meeting, Ballroom Copley-Plaza Hotel. 
Symposium: Treatment of Malignant Diseases by 
Radium and X-ray, Copley-Plaza Hotel. 
. Scientific session, Ballroom Copley-Plaza Hotel. 
Friday, October 12 
Clinics in the hospitals. 
. Clinics in the hospitals. 
Symposium on Traumatic Surgery, Ballroom Cop- 
ley-Plaza Hotel. 
- Convocation, Symphony Hall. 


CHARLES G. Mrxter, Secretary 


WILiiaM C. QuINnBy 
CHARLES L. SCUDDER 
Joseru L. STANTON 
A. WARREN STEARNS 
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BOSTON CLINICAL CONGRESS 
AOR the eighteenth annual Clinical Congress 
of the American College of Surgeons to be 
held in Boston from Monday, October 8, to 
Friday, October 12, inclusive, the surgeons of 
Boston have planned a highly attractive program 
of clinics and demonstrations. The program is 
ample and varied, and with increased clinical 
facilities a record-breaking attendance is expected 
at this year’s meeting. 

A preliminary program of the clinics and dem- 
onstrations as prepared by the Committee on 
Arrangements is presented in the following pages. 
During the weeks preceding the meeting these 
schedules will be revised and amplified so that 
the final program will completely represent the 
clinical activities of that great medical center in 
all departments of surgery. The real program of 
the Congress will be issued daily. Each afternoon 
there will be posted at headquarters, in the form 
of bulletins, a complete and accurate schedule of 
the clinics and demonstrations to be given on the 
succeeding day. Printed programs will be issued 
each morning. 

The subcommittee in charge of the section on 
surgery of the eye, ear, nose and throat has pre- 
pared, in addition to a series of clinics and dem- 
onstrations at the hospitals which will occupy the 
morning hours of each day, a series of clinical 
demonstrations for Tuesday, Thursday and Fri- 
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day afternoons to be given in the Georgian Room 
at the Statler Hotel. A detailed program therefor 
will be found in the following pages. A special 
session on Wednesday afternoon will be devoted 
to a symposium dealing with the standardization 
of the eye, ear, nose, and throat departments in 
general hospitals. 

General headquarters for the Congress will be 
established at the Statler Hotel where the ball- 
room, foyer and other large rooms on the mezza- 
nine floor have been reserved and will be used for 
registration and ticket bureaus, bulletin boards, 
technical exhibition, executive offices, etc. The 
ballroom at the Copley-Plaza will be utilized for 
evening meetings, hospital conference, annual 
meeting and other large gatherings. 

An important feature of the general program 
for this year’s meeting will be the showing of 
several surgical films that have been produced 
under the supervision of and approved by the 
American College of Surgeons. A number of films 
are now complete, while others are in course of 
preparation and will be ready for their premier 
showing in Boston. 

Arrangements have been made for the celebra- 
tion of “Ether Day” at the Massachusetts Gen- 
eral Hospital Friday forenoon. Exercises, begin- 
ning at 10 o’clock, will be held in the dome room 
of the old building of the hospital where ether was 
first administered for the production of surgical 
anesthesia on October 16, 1846. A bronze bust of 
William T. G. Morton will be presented to the 
hospital. 

The annual meeting of the Fellows of the 
College will be held on Thursday afternoon in the 
ballroom of the Copley-Plaza Hotel beginning at 
2 p.M. Reports of officers and standing commit- 
tees will be presented, and officers elected for the 
ensuing year. 

Immediately following the annual meeting there 
will be presented a symposium dealing with the 
treatment of malignant diseases with radium and 
X-ray under the leadership of Dr. Robert B. 
Greenough, of Boston, Chairman of the Commit- 
tee on the Treatment of Malignant Diseases. A 
special report on the treatment of cancer of the 
breast is to be presented. 

Friday afternoon’s session in the ballroom of 
the Copley-Plaza Hotel will be devoted to a sym- 
posium on Traumatic Surgery. Leaders in indus- 
try, education and labor, together with repre- 
sentatives of indemnity companies and the medi- 
cal profession will contribute to the discussion. A 
report will be presented by the Chairman of the 
Board on Traumatic Surgery as to its activities 
in the present year. A definite program has been 
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adopted by the Board and put into effect. The 
results of the investigations made during the year 
will be presented. 

At the Tuesday evening meeting Sir Squire 
Sprigge, Editor of the London Lancet, will deliver 
the Hunterian oration. A symposium on the 
transplantation of ureters with papers by Drs. 
Charles H. Mayo, Robert C. Coffey, Arthur H. 
Curtis and others, will be a feature of the Tuesday 
evening meeting. 

At a special meeting of the Boston Surgical 
Society on Wednesday evening, at which the 
visiting surgeons will be guests of that Society, 
the Bigelow Medal is to be presented to Professor 
Chevalier Jackson of Philadelphia. 

Sir George A. Syme, of Malvern, Australia, 
president of the Australasian College of Surgeons, 
will be a guest at this year’s Congress. Other dis- 
tinguished surgeons from abroad who will attend 
are Professor Archibald Young and Dr. Farquhar 
Macrae, of Glasgow, Scotland; Sir John Lynn 
Thomas, of Llechryd, Wales; and Sir Charles P. 
B. Clubbe, of Sydney, Australia. 


EVENING MEETINGS 


Programs for evening sessions on each of the 
five days of the Congress are being prepared by 
the executive committee of the Congress. At the 
Presidential Meeting in Symphony Hall on Mon- 
day evening the president-elect, Dr. Franklin H. 
Martin, of Chicago, will be inaugurated and de- 


liver the annual address. On the same evening | 


Professor Vittorio Putti, professor of orthopedic 
surgery in the University of Bologna, Italy, and 
Director of the Rizzoli Institute, will deliver the 
Murphy Oration on Surgery. 

On Tuesday, Wednesday and Thursday eve- 
nings the sessions will be held in the ballroom of 
the Copley-Plaza Hotel. The annual Convoca- 
tion of the College will be held on Friday evening 
in Symphony Hall, at which time the 1928 class of 
candidates for fellowship in the College will be 
received. The fellowship address on that occasion 
is to be delivered by Dr. William J. Mayo. 


ANNUAL HOSPITAL CONFERENCE 


For the eleventh annual Hospital Conference of 


the American College of Surgeons an interesting 


series of papers, practical demonstrations and | 


round table conferences that deal with many of 
the problems relating to hospital efficiency has 
been prepared and will be found in the following 
pages. The conference opens at 10 o’clock on 
Monday morning with a session in the ballroom 
of the Copley-Plaza Hotel. Morning and after- 
noon sessions in the same room are planned for 
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the following days. The program has been ar- 
ranged especially to interest surgeons, hospital 
superintendents, trustees, nurses and hospital per- 
sonnel generally, and a cordial invitation is ex- 
tended to all persons interested in hospital work 
to attend. 

The session on Wednesday afternoon will be of 
particular interest to those whose practice is 
limited to surgery of the eye, ear, nose and throat, 
being devoted to a discussion of the principles in- 
volved in the standardization of such special de- 
partments in general hospitals. 


SPECIAL TRAIN FROM CHICAGO 


For the convenience of Fellows living in the 
central and western states, who will attend the 
Boston meeting, arrangements have been made 
with the New York Central Lines to provide a 
special train leaving Chicago at 9g A.M. on 
Sunday, October 7, arriving in Boston at 9 A.M. 
on Monday. The special train will be equipped 
with all steel cars of late design, including club, 
compartment, observation, sleeping and dining 
cars. No extra fare will be charged. The special 
will arrive at Cleveland at 5:28 p.m., making con- 
nections there with regular trains over the Big 
Four from Indianapolis and Cincinnati. This 
arrangement is contingent upon reservations for 
such a special train being made by the minimum 
number required by the Interstate Commerce 
Commission rules. Fellows are urged to make 
their reservations for the special train at the 
earliest possible date. 


REDUCED RAILWAY FARES 


The railways of the United States and Canada 
have authorized reduced fares on account of the 
Boston session of the Clinical Congress, so that 
the total fare for the round trip will be one and 
one-half the ordinary first-class one-way fare. To 
take advantage of the reduced rates it is necessary 
to pay the full one-way fare to Boston, procuring 
from the ticket agent when purchasing ticket, a 
“convention certificate”’ which certificate is to be 
deposited at headquarters for the visé of a special 
agent of the railways. Upon presentation of a 
viséed certificate to the ticket agent in Boston not 
later than October 16th a ticket for the return 
journey by the same route as traveled to Boston 
rand be purchased at one-half the regular one-way 
are. 

In the eastern, central, and southern states and 
eastern provinces of Canada, tickets may be pur- 
chased between October 4th and roth; in south- 
western and western states between October 3d 
and oth, and in the far western states and western 
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provinces of Canada between September 30th and 
October 6th. The return journey from Boston 
must be begun not later than October 16th. 

The reduction in fares does not apply to Pull- 
man fares, nor to excess fares charged for passage 
on certain trains. Local railroad ticket agents 
will supply detailed information with regard to 
rates, routes, etc. Stop-overs on both the going 
and return journeys may be had within certain 
limits. 

Full fare must be paid from starting point to 
Boston, and it is essential that a “convention 
certificate” be obtained from theagent from whom 
the ticket is purchased. These certificates are to 
be signed by the general manager of the Clinical 
Congress and viséed by a special railroad agent in 
Boston during the meeting. No reduction in 
railroad fares can be secured except in compliance 
with the regulations outlined and within the dates 
specified. It is important to note that the return 
trip must be made by the same route as that used 
to Boston and that the certificate must be pre- 
sented during the meeting and return ticket pur- 
chased and used not later than October 16th. 

An exception to the above arrangement is to be 
noted in the case of persons traveling from points 
in the Pacific Coast states and British Columbia, 
who will be able to purchase round trip summer 
excursion tickets which will be on sale up to and 
including September 3oth with a final return limit 
of October 31st. The summer excursion fare is 
somewhat lower than the convention fare men- 
tioned above, but is available only in the Pacific 
Coast states and British Columbia. Tickets sold 
at summer excursion rates permit traveling to Bos- 
ton via one direct route and returning via another 
direct route, with liberal stop-over privileges. 


BOSTON HOTELS AND THEIR RATES 


Since the last Clinical Congress in Boston in 
1922, a number of new hotels have been built, 
including the Statler with 1300 guest rooms, the 
New Parker, and the Ritz-Carlton. Some of the 
older hotels have been enlarged so that there are 
now ample first-class hotel accommodations in 
Boston for all who wish to attend the Clinical 
Congress. Many of these hotels are located within 
short walking distance of the headquarters hotels. 


Minimum 
Rates with Bath 
Single Double 
Room Room 
ae $4.00 $7.00 
Braemore, 464 Commonwealth Ave. . .. 4.00 7.00 
Brunswick, Boylston and Clarendon Sts 3.50 5.00 
Buckminster, 645 Beacon St... sea» S08 4.00 
Canterbury, 14 Charlesgate West......... 4.00 5.00 
Charlesgate, Charlesgate East.......... 3.00 5.00 
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Minimum 

Rates with Bath 

Single Double 

Room Room 
Copley Plaza, Copley Square......... ..$4.00 $7.50 
Esks, 375 Tremont St... ....ic.cecee- . 3.50 5.00 
Fensgate, 534 Beacon St........ 4. 5.00 
Gralyn, 20 Charlesgate West.... . 3.00 5.00 
Kenmore, 496 Commonwealth Ave 3.50 6.00 
Lenox, Exeter and Boylston Sts se 4.50 
Linc olnshire, 20 Charles St . 4.00 6.00 
New Parke r, Tremont and School Sts. . . . . 3.50 5.50 
Puritan, 390 Commonwealth Ave . 3.50 5.00 
Ritz-C ‘arlton, Arlington and Newbury Sts.. 5.00 8.00 
Sheraton, 91 Bay State Road. 5.00 6.00 
Some rset, 400 Commonwealth Ave 3.00 5.00 
Statler, Park Square at Arlington St...... 3.50 5.50 
Touraine, Boylston and Tremont Sts 5.00 7.50 
Vendome,* Commonwealth and Dartmouth 8.00 16.00 
Victoria, ‘Dartmouth and Commonwealth. 4.00 6.00 
Westminste P, COPIES BAMEES..0.0 5.0 cccscces a 5.00 


*American plan. 


LIMITED ATTENDANCE—ADVANCE REGISTRATION 


Attendance at the Boston session will be limited 
to a number that can be comfortably accommo- 
dated at the clinics, the limit of attendance being 
based upon the result of a survey of the amphi- 
theaters, operating rooms, and laboratories in the 
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hospitals and medical schools as to their capacity 
for accommodating visitors. Under this plan it 
will be necessary for those who wish to attend to 
register in advance. 

Attendance at clinics and demonstrations will 
be controlled by means of special clinic tickets, 
which plan has proved an efficient means of pro 
viding for the distribution of visiting surgeons 
among the several clinics and insures against over- 
crowding, the number of tickets issued for any 
clinic being limited to the capacity of the room 
assigned to that clinic. 


REGISTRATION FEE 


A registration fee of $5.00 is required of each 
surgeon attending the annual Clinical Congress, 
such fee providing the funds with which to mect 
the expenses of the meeting. ‘To each surgeon 
registering in advance a formal receipt for the 
registration fee is issued, which receipt is to be 
exchanged for a general admission card upon his 
registration at headquarters. This card, which is 
nontransferable, must be presented to secure clinic 
tickets and admission to the evening meetings. 
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PRELIMINARY PROGRAM FOR EVENING MEETINGS 


Presidential Meeting, Monday, October 8—Symphony Hall, 8:15 P.M. 
Address of Welcome: FREpERIC J. Corron, M.D., Boston, Chairman of Committee on Arrangements. 
Address of Retiring President: GrorcE Davip Stewart, M.D., New York. 
Introduction of Foreign Guests. 
Inaugural Address: FRANKLIN H. Martin, M.D., Chicago. 
The John B. Murphy Oration in Surgery: Malignant Bone Tumors. PRoressor Virrorto Purtti, Bologna, 
Italy. 
Tuesday, October g—Ballroom, Copley-Plaza Hotel, 8:15 P.M. 
Hunterian Oration: Str SQUIRE SpricGE, M.D., B.Ch., F.R.C.S., London. 
Symposium: Ureteral Transplantation. 
Rosert C. Corrry, M.D., Portland, Oregon: Transplantation of Ureters into the Large Bowel. 
Artuur H. Curtis, M.D., Chicago. 
Cuar_es H. Mayo, M.D., Rochester, Minn.: Contributing Causes of Genito-Urinary Anomalies. 
Discussion: GEORGE GILBERT SmitH, M.D., and WILLIAM CarTER QuiNnBy, M.D., Boston. 


Wednesday, October 1o—Ballroom, Copley-Plaza Hotel, 8:30 P.M. 
Special Meeting of the Boston Surgical Society: The Presentation of the Henry J. Bigelow Medal to 
CHEVALIER JACKSON, M.D., Philadelphia. 
Thursday, October 11—Ballroom, Copley-Plaza Hotel, 8:15 P.M. 
PROFESSOR ARCHIBALD YOUNG, M.B., C.M., F.R.F.P.S., Glasgow: Sacro-Coccygeal Chordoma. 
GrorGE W. Ho_mEs, M.D., Boston: Results of X-ray Treatment in Cases of Cancer of the Breast. 


Str CHARLES BALLANCE, K.C.M.G., C.B., M.V.O., London: The International Cancer Conference, British 
Empire Cancer Campaign. 


GEORGE W. CrILE, M.D., Cleveland: The Adrenal Factor in Hyperthyroidism. 
COLONEL Str JoHN Lynn-Tuomas, K.B.E., C.M.G., C.B., F.R.C.S., Llechryd, Wales: Motion pictures on 
orthopedic subjects, with introductory remarks. 
Convocation, Friday, October 12—Symphony Hall, 8:15 PM. 
Conferring of Honorary Fellowships. 
Presentation of Candidates for Fellowship. 
Presidential Address: FRANKLIN H. Martin, M.D., Chicago. 
Fellowship Address: WILLIAM J. Mayo, M.D., Rochester, Minn. 
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PRELIMINARY CLINICAL PROGRAM 
GENERAL SURGERY, GYNECOLOGY, OBSTETRICS, UROLOGY, ORTHOPEDICS 


MASSACHUSETTS GENERAL HOSPITAL 


Monday 
Orthopedic Staff—2. Dry clinics. 
NATHANIEL ALLISON. Tuberculosis of the knee. 
P. D. Witson. Tuberculosis of the spine. 
N. M. Smiru-PETERSEN. Tuberculosis of the sacro-iliac. 
R. K. GuorMLey. Internal derangements of the knee. 
NATHANIEL ALLISON and ARMIN KLEIN. Congenital dis- 
location of the hip. 
J. H. Means, E. P. Ricuarpson and GeorGE HoLMes—2. 
Thyroid clinic. 
Monroe McIver—3. Observations of burns. 
P. D. Wutre and Howarb SpraGuE—3:30. The heart in 
surgery. 
G. A. LELAND—4. Fascial repair of hernia. 
Surgical laboratories open from 2 to 4. 
Tuesday 
J. D. Barney, R. F. O’Newt, G. G. Smitu, H. H. Cras- 
TREE and F. H. Co_sy—g. Genito-urinary clinic, 
operations and demonstration of cases. 
Surgical Staff—11. General surgical operations and demon- 
stration of cases. 
W. J. Mixter, J. B. Aver and J. S. HopGson—2. Surgery 
of the nervous system, operations and demonstrations. 
D. F. Jonrs—2. Cancer of the colon and rectum. 
L. B. McKirrrick—3. Spinal anesthesia. 
C. A. PortER—3:30. X-ray burns. 
J. V. Metcs—4. Uterine bleeding. 
A, W. ALLEN and R. SmiruHwick—4:30. Circulatory dis- 
eases of the extremities. 
Staff—2z. Demonstrations in surgical research laboratories. 
Drs. Younc, MAttory and HartweLtt—3. “Cabot 
Clinic” (pathology). 
Wednesday 
Surgical Staff—9. General surgical operations. 
Dr. KAzANJIAN—12. Plastic surgery. 
Wyman Wuittemore and Dr. Lorp—2z. Thoracic surgery, 
operations and demonstration of cases. 
R. C. Casot and Miss CANNON—2. Social service. 
H. D. Lioyp and associates—3. Syphilis in surgery. 
T. W. HarMeR—3:30. Tendon and nerve sutures. 
WILLIAM HERMAN—4:15. Psychiatry and surgery. 
Surgical laboratories open for inspection from 2 to 4. 


Thursday 
Orthopedic Service—g. Operations and demonstration of 
cases, 
P. D. Witson and Murray Danrortu. Arthritis of the 
spine. 


NATHANIEL ALLISON and KENNETH CoonseE. Arthritis of 
the knee. 

W. Rocers and W. A. StrAMMER. Arthritis of the hip. 

R. K. GuorM.ey and Harry Low. Poliomyelitis. 

WituraM A. Rocers. End-result studies. 

Fracture Service—2. Demonstration of cases. 

B. Vincent—2. Surgery of the spleen. 

E. P. RicHARpSON—2:30. Hernia through the cardiac 
orifice of the diaphragm. 

Stafi—2. Demonstrations in surgical research laboratories. 

L. Davis—3. Cancer of the cecum; the duodenum and 
common bile duct. 


J. M. Hanrorp (Presbyterian Hospital, New York), R. H. 
MILLER and W. M. SHeppEN—2:30. Surgical tuber- 
culosis; cervical adenitis. 

E. M. Datanp—4:30. Plastic surgery. 


Friday 

“Ether Day Celebration”—10. Presentation of bust of 
Dr. W. T. G. Morton by the Associated Anesthetists 
of the United States and Canada and the International 
Research Society. 

Rosert H. Greenoucs, C. C. Simmons and associates—2, 
Tumor clinic. 

GrEoRGE HoLMEs and associates—3. X-ray and surgery. 


HUNTINGTON MEMORIAL HOSPITAL 


Wednesday—2, Dry clinics 

E. M. Datanp andG. W. Taytor. Carcinoma of the skin. 

C. C. Stumons and C. C. Lunn. Cancer of the tongue 
and buccal mucosa. 

G. A. LELAND and J. V. Meics. Carcinoma of the cervix. 

R. B. GREENOUGH and C. C. Simmons. Varying degrees of 
malignancy in cancer. 

WIitiiAM M. SHEDDON and FE. P. Haypen. Cancer of the 
rectum. 

E. M. Herman and H. V. Kazanytan. Cancer of the 
antrum and accessory sinuses. 


Thursday—z, Dry clinics 
W. Duane and J. C. Hupson. The modern X-ray plant. 
FE. M. DALAND and W. M. Sueppon. Cancer of the lip. 
G. G. Smita. Carcinoma of the genito-urinary tract. 
R. B. GREENOUGH and C. C. Simmons. Carcinoma of the 
breast. 
C. C. Smumons. Malignant bone tumors. 
E. M. Datanp and C. C. Lunp. Electrocoagulation in the 
treatment of malignant disease. 


NEW ENGLAND DEACONESS HOSPITAL 


D. F. Jones and LELAND McKirrrick—o, daily. General 
surgical clinic, operations and demonstration of cases. 

F. H. Laney, H. M. Ciute, R. L. Mason and L. F. Stse 
—g, daily. General surgical clinic, spinal anesthesia, 
thyroid cases, operations and demonstration of cases. 

D. F. Jones and Letanp McKirrrick—2, daily. Dry 
clinic: Cancer of the large intestine; surgery of 
diabetics. 

E. P. Jostin, F. G. Bricuam, H. F. Root, Priscri1a 
Wuite and W. STaNnLey Curtis—2:30, daily. Treat- 
ment of the surgical diabetic; diabetes and hyper- 
thyroidism. 

F. H. Laney, H. M. Ciure and R. L. Mason—3, daily. 
Dry clinic: Csophageal diverticulum; heart failure 
and hyperthyroidism; cancer of the thyroid; fascial 
sutures in hernia repair; thyroid crises. 

SarA M. JorpDAN—3:40, daily. Indications for surgery in 
peptic ulcer. 

L. M. HurxtuHat—3:50, daily. Cardiac conditions com- 
plicating surgery. 

L. B. Morrtson—4, daily. X-ray demonstrations, diag- 
nosis and therapeusis. 
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PROGRAM FOR BOSTON CLINICAL CONGRESS 


PETER BENT BRIGHAM HOSPITAL 


Monday 
Harvey CusHInc—2:30. Neurosurgical clinic. 
Francis NEWTON—3:30. Diverticulitis. 
CHANNING FROTHINGHAM—4. Passing of the chronic ap- 
pendix. 
E. S. Emery, JR.—4:30. Study of the results of medical 
and surgical treatment of peptic ulcer. 


Tuesday 
Staff—9:30. Surgical operations. 
H. A. CuHRISTIAN—2:30. Medical diagnostic and thera- 
peutic clinic. 
GILBERT HorrRAx—3:30. Cordotomy for the relief of pain. 
J. P. O'HArE—4. Hypertension and nephritis in relation 
to surgery. 
Davip CHEEVER—4:30. Surgical diagnostic clinic. 


Wednesday 

Staff—9:30. Surgical operations. 

M. C. SosMAN—2:30. X-ray study of massive atelectasis 
of the lung. 

G. P. GraprieLp—3. Effect of drugs on the nitrogen 
metabolism. 

Joun Homans—3:30. Treatment of varicose ulcer. 

5. A. LEvINE—4. Heart disease in surgery. 

S. B. WoLBACH—4:30. Demonstration in surgical pathol- 


ogy. 
Thursday 

Stafi—o:30. Surgical operations. 

W. C. Quinspy—2:30. Surgical clinic. 

R. H. Frtz—3. Insulin in surgical conditions. 

Witt1aM Murpny and Joun Powers—3:30. Treatment 
of secondary anemia by liver diet. 

Harvey CusHInc and Tracy PutnamM—4. Pituitary gland 
and its influence on growth. 


CHILDREN’S HOSPITAL 


Monday 
R. B. Oscoop, W. E. Lapp and associates—2. Fracture 
conference, combined surgical and orthopedic services. 


Tuesday 

Surgical staff—9. General surgical operations followed by 
dry clinic. 

Wiiuram E. Lapp. Hare lip and cleft palate. 

C. G. Mixter. Contractures and plastics. 

H. W. Hupson. Angiomata. 

G. D. CurTLer and KENNETH BLACKFAN. Medical aspects 
of empyema and lung abscess. 

Orthopedic staff—2. Dry clinic, infantile paralysis. 

W. L. Aycock and E. H. Lutuer Epidemiology, occur- 
rence, serum treatment. 

S.M. Fircuet. Demonstration of apparatus for prevention 
of deformity in early cases 

Miss MerRILL. Muscle training. 

Frank OBER. Tendon transplantation. 

E. W. Ryerson (Chicago) and A. T. Lecce. Stabilizing 
operations. 

A. T. Lecc. Operations. 

FRANK OBER. Moving pictures. 


Wednesday 
W. E. Lapp, R. B. Oscoop and associates—9. Combined 
clinic of surgical and orthopedic services, present 
policies in the treatment of glandular, intra-abdomi- 
nal, bone, and joint tuberculosis. 
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R. B. Oscoop, W. E. Lapp and associates—2. Combined 
clinic of surgical and orthopedic services, osteomyelitis, 
acute, chronic, circumscribed; Brodie’s abscess; septic 
joints; types of infection and treatment. 


Thursday 

Orthopedic staff—9. Dry clinic. 

ALFRED Taytor (New York) and J. W. Sever. Confer 
ence on obstetrical paralysis with lantern slides and 
moving pictures. 

FREEMAN ALLEN, F. SmitH (New York), W. B. CANNON 
and A. H. Brewster. Conference on spastic palsy. 

Bronson CroTuers and Miss Tratnor. Muscle trainin. 

A. H. Brewster. Stoeffel operation. 

Surgical staff—z. General surgical operations followed by 
dry clinic. 

C. G. Mixter. Urinary obstruction and infection. 

W. E. Lapp. Kidney stone. 

Tuomas LANMAN. Hernia and undescended testicle. 

C. G. Mrxter and S. B. Woxsacn. Kidney tumors, 
pathological aspects. 

Friday 

Surgical staff—9. General surgical operations followed by 
dry clinic. 

WitiiaM E. Lapp. Pyloric stenosis. 

G. D. Cutter. Idiopathic peritonitis. 

Aucustus THORNDIKE. Appendicitis. 

C. G. Mixter. Intussusception. 

Wiiiiam E, Lapp. Obliteration of bile ducts. 

Orthopedic staff—z2. Dry clinic. 

Ex.uiott G. Brackett (Cincinnati) and H. J. Frrzstumon. 
Conference on torticollis followed by operation. 

F. D. Dickson (Kansas City) and R. Souttrr. Confer- 
ence on congenital dislocation of hip followed by closed 
reduction and shelf operation. 


FREE HOSPITAL FOR WOMEN 


Monday 


W. P. Graves and Dr. Smira—z2. Dry clinic: Gynecolog- 
ical pathology, demonstration of specimens and slides. 


Tuesday 
W. P. Graves, FRANK A. PEMBERTON and R. G. Waps- 
wortTH—g. Gynecological operations: Amputation 
of cervix and cceliotomy (first stage procidentia); 
perineorrhaphy (second stage procidentia); hysterec- 
tomy for fibroid; dilatation and curettage, coeliotomy 

for retroversion. 
Wednesday 


W. P. Graves, FRANK A. PEMBERTON and E. B. SHEEHAN 
—g. Gynecological operations: Plastic and cceliotomy 
(reconstruction operation); hysterectomy for fibroid; 
dilatation and curettage, coeliotomy for retroversion; 
perineorrhaphy for complete laceration of perineum. 


Thursday 


W. P. Graves, Frank A. PEMBERTON and Dr. SmttH—o. 
Gynecological operations: Amputation of cervix and 
ceeliotomy for procidentia; plastic and coeliotomy for 
prolapse (reconstruction operation); hysterectomy for 
fibroid; closure of vesicovaginal fistula. 

Friday 

W. P. Graves, FRANK A. PEMBERTON and Dr. Smitu—o. 
Gynecological operations: Hysterectomy for cancer; 
dilatation and curettage and application of radium for 
cancer. Dry clinic: Demonstration of cancer cases 
treated. 
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BOSTON CITY HOSPITAL 


Monday 
N. R. Mason, R. M. Green, G. T. Witiiams, F. L. 
Goon, J. P. Conen, H. V. Hyper and Ff, J. Lyncu 
2. Gynecological and obstetrical clinic, operations 


and demonstration of cases. 


Ti sday 

H. Binney, A. R. Kimpton, H. H. Howarp,G.W Paren, 
DD. D. SCANNELL, S. FRASER, J. J. HereBarn and T. W. 
WickHAmM—g. Surgical clinic, operations and demon- 
stration of cases. 

Sur sical Services I and IIIl—2. Dry clinic. 

I, W. Wutre—2. Intussusception of the bowel occurring 
within the stomach following gastro-enterostomy. 

G. C. Suarruck—2. Surgical aspects of some tropical 
maladies. 

We dnesday 

If. B. Loper, J. J.WAcKer, F. Ff. Henperson, FE. Harpinc, 
J. C. Huspparp, R. C. Cocurane, D. Munro, A. 
Ritey and ‘T. Ricuarps—g. Surgical clinic, opera- 
tions and demonstration of cases. 

Surgical Services If and V—2. Dry clinic. 

G. R. Minor and J.T. Wearn—2. Dry clinic. 

W.R. OuLer—2. The care of the surgical diabetic. 

I’. B. MALLoRY—2. Pathological demonstration. 


Thursday 

I’. J. Corron, O. J. Herman, J. H. Suortratt and W. 
Morrison—g. Surgical clinic, operations and demon- 
stration of cases. 

D. Munro and Tracy PurnamM—g. Neurosurgical oper- 
ations. 

Surgical Service [V—2. Dry clinic: Neurosurgical cases. 

S. Cops and A, Myerson—2. Neurological clinic. 

8. BurLer—2, X-ray demonstration. 


Friday 
IF. B. Matiory, P. F. Burrer, F. J. Corron, R. W. 
AnpreEWws and others—g. Conferences and presenta- 
tion of special subjects. 


CARNEY HOSPITAL 


Monday 

A. R. MacAustanp—2. Dry clinic: Traumatic injurics 
of the hip joint, illustrated. 

H.G. Lee—2. Dry clinic: Fractures of the femoral shaft 
and of the table of tibia; wrist joint arthroplasties. 

D. Ff. Manoney—2. Dry clinic: Radical operations for 
carcinoma of the breast and perforating duodenal 
ulcer, with presentation of cases. 


Tuesday 

I’. B. Lunp, A. McK. FRAseEr and associates—g. Surgical 
operations. 

I’. W. Jounson, L. E, PHANEur and associates—g9. Gyne- 
cological and obstetrical operations. 

A. L. Brerr—2. Dry clinic: Ununited fracture of neck of 
femur; bone screws in fractures; fusion of spine. 

I’. B. Lunb, FE. J. DENNING and W. E. BrowNe—2. Dry 
clinic: Chronic duodenal ulcer. 

*, W. Jounson—2. Dry clinic: End-results foliowing in- 
terposition operation for uterine prolapse (lantern 
slides). 


Wednesday 
Manoney, W. E. Browne and associates—o. 


>. Ff. 


General surgical operations. 


*, W. Jounson, L. W. PHaneur and associates—9. Gyne- 
cological and obstetrical operations. 

P. N. Jepson—2. Dry clinic: Relative value of various 
types of operative bone splinting, including the mas- 
sive bone graft; treatment of chronic arthritis of the 
spine, operative and nonoperative; incidence, recog- 
nition and treatment of spondylolisthesis; over-correc- 
tion of deformities in fractures. 

A. McK. Fraser—2. Dry clinic: Cacostomy in acute 
appendicitis with peritonitis, presentation of cases. 

L. E. Poansur—2. Dry clinic: The low or cervical cx- 

sarean section (lantern slides). 


Thursday 
*. B. Lunp, A. McK. Fraser and associates—g. General 
surgical operations. 
*, W. Jounson, L. F. PRANEUF and associates—g. Gyne- 
cological and obstetrical operations. 
W.R. MacAus_tanp—2. Dry clinic: Mobilization of the 
knee and elbow. 
M.1L. BLoomperG—z2. Dry clinic: Scoliosis and club foot. 
Ki. J. Denntnc—2. Dry clinic: Postoperative medical 
problems; pre-operative treatment in cardiac cases. 
L. E. PHANEUF—2. Dry clinic: Uterine bleeding (lantern 
slides). 


Friday 

D. F. Manonrty, W. E. Browne and associates—g. 
General surgical operations. 

F. W. Jounson, L. E. PHANeur and associates—g. Gyne- 
cological and obstetrical operations. 

A. SArcent and B. A. Gopvin—2. Orthopedic clinic. 

Ki. J. Denntnc—z2. Dry clinic: Intestinal parasites in 
immigrants. 

W. EI. BrowNne—2. Dry clinic: Fractures and injuries of 
hand and forearm; presentation of special splints. 

L. E. Puansur—2. Dry clinic: Appendicitis and preg- 
nancy. 


NEW ENGLAND BAPTIST HOSPITAL 


Tuesday 
IK. L. Youne, Jr., D. L. Jackson, HL. B. Lover and D. J. 
BristoL, Jr.—g9. General surgical clinic, operations 
and demonstration of cases. 


Wednesday 
I. HL. Laney and H. M. CLute—g. Surgical operations. 
Sara M. JorpAn and E. Ktrrer—z2, Gastro-enterological 
clinic. 
Thursday 
IX. L. Youne, Jr., D. L. Jackson, H. B. Lover and D. J. 
BristoL, JR.—g. General surgical clinic, operations 
and demonstration of cases. 


BOSTON LYING-IN HOSPITAL 


Tuesday 
Staff—g. Dry clinics. 
B. i. Hamitton. Heart disease in pregnancy. 
F. S. NeweLi. Treatment of pregnancy complicated by 
heart disease. 
S. Berman. End-results in pre-eclamptic toxemia. 
I. C. Irnvinc. Treatment of pre-eclamptic toxamia by re- 
moval of blood plasma and reinfusion of corpuscles. 
I. G. CRABTREE. Clinical aspects of pyelitis in pregnancy. 
G. C, Pratuer. The postpartum bladder. 


Wednesday 
Staff—9. Obstetrical operations. 
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HARVARD MEDICAL SCHOOL 


Monday 


Drs. GAMBLE and KEEver—2. Acid base factors in pyloric 
and duodenal obstruction in children. 

Drs. WoLBACH and BLackrAN—2. Hematological studies 
with special reference to splenectomy in children. 
BRONSON CROTHERS—2. Studies of injuries to the spinal 

cord in infants. 

W. L. Moss and Dr. ELEv—2. Studies concerning blood 
transfusion. 

Lioyp D. FrLtton—2. Pneumococcus antibody solution, 
methods and uses. 

W. Lioyp Aycock and E. H. Lururr—z. Infantile paraly- 
sis: modes of spread, use of convalescent serum, ex- 
periments in immunity, and epidemiology of the 
disease. 

M. J. Rosenau and H. B. ANpDERVENT—2. Filterable 
viruses, experiments on encephalitis, herpes and vac- 
cine virus. 

W. B. CANNoN—2. Complete denervation of heart; effects 
of total sympathectomy. 

ALEX. Forses and HaLtoweLt DAvis—2. Demonstra- 
tion in laboratory, electrical methods for analyzing 
functions of nerve tissue. 

The new electrophysiology center will be open for 
inspection to any who are interested in the physiology of 
the nervous system. 

Tuesday 

Drs. GAMBLE and Krrver—2. Acid base factors in 

pyloric and duodenal obstruction in children. 


‘Drs. WoLBacu and BLAcKFAN—2. Hematological studies 


with special reference to splenectomy in children. 

BRONSON CrRoTHERS—2. Studies of injuries to the spinal 
cord in infants. 

W. L. Moss and Dr. ELEy—2. Studies concerning blood 
transfusion. 

L. W. Smiru—z2. Pathology of the thyroid gland. 

C, L. Connor—2. The behavior of certain tumors of 
fowls when transplanted to bone; studies in carotin, 
its occurrence, its preparation in pure forms, results 
of injection and feeding experiments. 

HeNrY PINKERTON—2. The behavior of oils and fats in 
the lungs; the pathology of the splenomegalics in 
childhood. 

SureLpS WARREN—2. The prevention of peritoneal adhe- 
sions by amniotic fluid, experimental and clinical 
results. 

M. J. SCHLESINGER—2. The effects of hamatoporphyrin 
on animals. 

Drs. Woitsacn and Howr—2. The pathology of the 
deficiency diseases, with special reference to scorbutus, 
rachitis and vitamin-A deficiency (xerophthalmia). 

Wednesday 

Lioyp D. FeLtoN—2. Pneumococcus antibody solution, 
methods and uses. 

W. Lioyp Aycock and E. H. Lutruer. Infantile paralysis, 
modes of spread, the use of convalescent serum, 
experiments in immunity, and epidemiology of the 
disease. 

J. W. ScHERESCHEWSKY—2. 
frequency currents. 

M. J. Rosenau and H. B. ANperVENT. Filterable viruses, 
experiments on encephalitis, herpes and vaccine virus. 

W. B. CanNon—2. Complete denervation of the heart; 
effects of total sympathectomy. 

ALex. Forses and HALLowELt Davis. Demonstration in 
laboratory; electrical methods for analyzing the func- 
tions of nerve tissue. 


Cancer, the use of high 
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Puitiep DRINKER—2. New methods of artificial respiration. 

Ceci, K. DRINKER and StePHEN WeNtT—2. New colloid 
solutions for intravenous injections as substitutes for 
simple salt solutions. 

Louis A. SHAw—2. Experiments on the exchange of gases 
through normal tissues. 

STANLEY Cops—2. Microscopic demonstration of capillary 
injection of the brain. 

H. S. Forses—2. Demonstration of the cerebral circu 
lation in living cats. 


Thursday 

L. W. Smirua—z. Pathology of the thyroid gland. 

C. L. Connor—2. The behavior of certain tumors of fowls 
when transplanted to bone; studies on carotin, its 
occurrence, its preparation in pure form; results of 
injection and feeding experiments. 

HENRY PINKERTON—2. The behavior of oils and fats in 
the lungs; the pathology of the splenomegalies in 
childhood. 

SHIELDS WARREN—2. Prevention of peritoneal adhesions 
by amniotic fluid, experimental and clinical results. 

M. J. SCHLESINGER—2. The effects of hamatoporphyrin 
on animals, 

Drs. WoLsacu and Howe—2. The pathology of the de- 
ficiency diseases with special reference to scorbutus, 
rachitis and vitamin-A deficiency (xerophthalmia). 

EpwIn J. Coun—2. The interaction between proteins and 
electrolytes, or the more special problem concerned 
with the nature “‘of the material in liver effective in 
pernicious anxmia.” 

STANLEY Copp—2. Microscopic demonstration of capil- 
lary injection of the brain. 

H. S. Forses—2. Demonstration of the cerebral circula- 
tion in living cats. 

Friday 
Conferences in general surgery, orthopedics, genito- 
urinary surgery, gynecology and obstetrics, from g to 12. 


THORNDIKE MEMORIAL—BOSTON CITY HOSPITAL 
Tuesday and Thursday, 2:30 

Georce R. Minot. Treatment of pernicious anaemia. 

Drs. Minot, WEARN and others. Epilepsy; capillary cir- 
culation; achylia gastrica; anemia and disorders of the 
blood; cardiovascular diseases; metabolism; bacte- 
riology. 

R. P. Stronc. Demonstration of certain tumors of para 
sitic origin. 

G. C. Suatruck. Lecture on tropical diseases of surgical 
interest. 


SURGICAL LABORATORY—MASSACHUSETTS GENERAL 
HOSPITAL 
Tuesday and Thursday, 2 
M. A. McIver. Experimental problems in connection 
with intestinal obstruction. 
J. C. Wurre. Subject to be announced. 
R. H. Smiruwick. Circulatory disorders of the extrem- 
ities. 
MASSACHUSETTS GENERAL HOSPITAL 
Wednesday, 9 
A. V. Bock. Studies on the physiology of muscular work 
in health and disease. ; 
J. C. Aus. Investigations in calcium metabolism bearing 
on bone growth and repair. 7 
W. O. Tuompson. Studies on thyroid disease; iodine 
dosage in exophthalmic goiter, thyroxin in myxcedema. 
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C. M. Jones. Acid and base secretions by the stomach; 
reference of pain from the gastro-intestinal tract. 


WARREN MUSEUM 
Open daily from 2 to 4 p.m. 
Demonstrations by Dr. M. CANAVAN, Curator 

Dwight collection of spines illustrating deformities, 
anomalies, diseascs. 

Bone tumors, with X-ray, historics, and microscopic 
slides and microscopes available for examination. Some 
of these specimens were used in the illustrations in the 
monograph on “Bone Sarcoma” issued by the American 
College of Surgeons. 

Models showing various types of club feet and effects of 
operation. 

The pictures in Dr. Nichols’ collection illustrating path- 
aun conditions of bone. 

ractures and dislocations of bones as they existed before 
industrial plants provided so many safeguards. 

Tuberculosis of bones and joints. 

Syphilis of bones. 

Dislocation of ends of bones. 

Collection of old surgical instruments, obstetrical forceps, 
turn keys for extracting teeth, urological tools, cupping and 
leeching instruments. 


ROBERT BRIGHAM HOSPITAL 
Tuesday 
H. A. Nissen—2. Focal infection in chronic arthritis; 
gastro-intestinal studies. 
L. T. Swaim—3. ‘Types of arthritis with X-ray studies 
and orthopedic principles in the treatment. 
Wednesday 
Operation for knee deformities. 
Demonstration of orthopedic apparatus. 


— 
~ 


. D. WILsoN—2. 
. T. SWAIM—3. 


Cc 


Thursday 


L. M. Spear—2. Circulatory conditions in arthritis. 

L. T. Brown—3. Mechanical conditions of the low back. 
Friday 

P. D. Witson—2. Orthopedic operations and demon- 


stration of cases; orthopedic principles in the treat- 
ment of chronic arthritis. 


CLINICS ON INDUSTRIAL SURGERY 


At these clinics, to be held in the office of the Medical 
Director of the American Mutual Liability Insurance 
Company, cases will be shown to illustrate diagnosis, 
treatment and end-results. 


Tuesday 


Shoulder injuries. 
Inguinal pain without hernia. 


ERNeEstT A. CopMAN—2. 
EpwarD L. YOUNG—4. 

Wednesday 
P. D. Witson—2. Fractures of the os calcis; injuries to 
the knee. 


Rupoteu JAcopy—4. Industrial dermatology. 


Thursday 


Reconstruction surgery in industry 
Injuries to the back. 


FreD J. Cotrron—2. 

Joun D. Apams—4. 
Friday 

Fracture of the skull. 


Joun D. Hopcson—2z. 
Industrial neurology. 


Harry C. SoLomMON—3. 


Henry C. Marste—4. Hernia. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


MASSACHUSETTS HOMEOPATHIC HOSPITAL 


Monday 


T. E. CHANDLER and H. J. Lee—2. General surgical 
clinic: Operations and demonstration of cases. 


Tuesday 
C. T. Howarp and C. Crane—g. Surgical operations. 
.C. Wiccin and S. N. Vose—g. Urological operations. 
5. W. ELLswortH—10. X-ray demonstration. 
S. R. Meaker—10. Gynecological clinic. 
J. E. Briccs and W. K. S. Tuomas—z. General surgica 
operations. 


ne 


W ednesday 
T. E. CHANDLER and C. D. Harvey—g. Surgical opera- 
tions. 
A. G. Howarp, S. L. MArnoy and L. G. Howarp—»o. 
Orthopedic operations. 
C. T. Howarp and H. J. Lee—z. Surgical operations. 
L. F. Jounson—2. Bronchoscopic clinic. 


Thursday 
J. E. Briccs and C. CRANE—g. Surgical operations. 
S. R. MeaKer—1o0. Gynecological clinic. 
S. W. ELLSwortH—t1o. X-ray demonstration. 
C. T. Howarp and W. K. S. Toomas—z. Surgical opera- 
tions. 
Friday 
T. FE. CHANDLER and C. CraNneE—g. Surgical operations. 
J. E. Briccs and H. J. Lee—z. Surgical operations. 


BOSTON DISPENSARY 
Tuesday 

H. J. Inctis—z2. Lipiodol injections in the diagnosis of 
bronchiectasis and lung abscess as used in out-patient 
department. 

ARTHUR H. Crosbie and HAROLD CHAMBERLAIN—2. 
toscopy and demonstration of cases. 

Joseph H. Pratt—z. Dry clinic, importance of the 
physician to the surgeon, illustrated by cases. 


Wednesday 

Joun D. ApAMs—1r. Orthopedic operations. 

Hivspert F,. Day—11. Injection treatment of varicose 
veins; demonstration of technique, cases and patho- 
logical specimens. 

Harry FrtepMAN—11. Demonstration of malignancies 
treated by radium and X-ray therapy. 


Thursday 


A. K. Parine—z2. Treatment of gonorrhoea in women. 

WitiiAm A. Hinton—z. Hinton-cholesterol reaction; 
demonstration of technique and relative sensibility. 

MAYNARD Lapp—2. Surgical aspects of pyloric stenosis in 
infants. 


Cys- 


CAMBRIDGE HOSPITAL 


Tuesday 
Stafi—g. General surgical clinics, operations and demon- 
stration of cases. 
Wednesday 
J. W. Sever and F. A. Finptay—g. Orthopedic clinic, 
operations and demonstration of cases. 
Friday 
Stafi—g. General surgical clinics, operations and demon- 
stration of cases. 
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ST. ELIZABETH’S HOSPITAL 
Tuesday 

G. F. KEENAN—g. Surgical clinic; Appendectomy; hys- 
terectomy. 

JosePH STANTON—g. Surgical clinic: 
gastro-enterostomy. 

W. F. DoLtan—o. Surgical clinic: Inguinal hernia. 

C. J. KickHam—g. Prolapse of uterus. 

F. T. JANTZEN—9. Inguinal hernia under local anwsthesia. 

H. S. Rowen—g. Appendectomy. 

A, L. Cuute and B. D. Weruerett—2. Dry clinic; 
Genito-urinary cases, end-results and unusual roent- 
genograms. 

T. J. SCANLAN—2. Gynecological examinations. 

Prerce DunpHy—2. Cases of cancer of cervix; operation 
and X-ray therapy, one to four years after operation. 

Prerce McGAnN—2. Postoperative hypospadias. 


Wednesday 

F. T. JANTZEN—g. Surgical clinic: 
lecystectomy. 

G. F. KEENAN—g. Surgical clinic: Cholecystectomy. 

Prerce DunpHy—g. Perineal plastic; caesarean section. 

Josep STANTON—g. Thyroid cases. 

R, SULLIVAN—9. Knee cartilage. 

T. F. Broperick—g. Reconstruction of hip; plastic on 
knee joint. 

T. F. Broperick and R. F. SuLLIVAN—2. Dry clinic: 
End-results in spinal fusion for tuberculosis, scoliosis, 
and anatomical anomalies; end-results in plastic cases 

. for relief of deformity. 

F.T. JANTZEN—2. End-results in fractures, operative and 
non-operative; colloidal lead treatment for malignant 
diseases. 

Dr. HEALEY—2. Interesting roentgenograms. 

Joun DunpHy—z. Surgical aspects of pediatrics. 


Thyroid cases; 





Appendectomy; cho- 


Thursday 

T. F. Broperick—g. Surgical clinic: Spinal fusion. 

A, L. Cnute—g. Prostatectomy; tumor of bladder; 
nephrectomy. 

JoserpH STtanton—g. Gastro-enterestomy; cholecystec- 
tomy; appendectomy. 

H. S. Rowen—o. Hysterectomy. 

G. F. KeeENAN—g. Ovarian cyst. 

A. H. Crospre—g. Nephrectomy. 

JosepH STANTON—2. Dry clinic: Hour-glass stomach; 
fibroma of colon, with intermittent intussusception; 
carcinoma of appendix. 

J. J. Suttivan—2. Toxiemia following administration of 
alkalies for treatment of duodenal ulcer. 

L. J. Lours—2. Postoperative pancreatic cyst. 

H. S. RowEN—2. Surgical cases. 


Friday 

L., J. Louts—g. Surgical clinic: Appendectomy; chole- 
cystectomy. 

H.S. RowEN—9. Cholecystectomy. 

Josepx STANTON—g. Appendectomy; hysterectomy. 

G. F. KEENAN—g. Ventral hernia; appendectomy. 

C. J. Kicknam—g. Czsarean section. 

F,T. JANtzEN—9g. Inguinal hernia under local anesthesia. 

G. F. Keenan—2. Dry clinic: Postoperative fracture of 
skull; postoperative extensive resection of chest. 

M. H. SpeLtEMAN—2. End-results in fractures of skull. 


TUFTS COLLEGE MEDICAL SCHOOL 


TimoTHy LEeAry—2, daily. Demonstration of specimens 
illustrating results of traumatism, especially cranial 
and cerebral. 


LONG ISLAND HOSPITAL 


Monday 
J. H. Cunntncuam and C. S. SwAn—2. Genito-urinary 
clinic, operations and demonstration of cases. 
Cuarirs Lunp—2. The use of surgical diathermy in can- 
cer of the tongue and mouth. 
LAWRENCE W. Smitu—z2. Surgical pathology. 
H. R. Viets—z2. Neurosurgical features pertaining to sur- 
rery. 
A. B. MacMirtan—2. Surgical X-ray demonstration. 
Wednesday 
RoBert SoutrER—2. Orthopedic clinic, operations and 
demonstration of cases; traction in the treatment of 
fractures; treatment of congenital hip. 
LAWRENCE SMITH—2. Surgical pathology. 
H. R. Vrers—2. Neurosurgical features pertaining to sur- 
very, 
A. B. MacMittan—2. Surgical X-ray demonstration. 
CHARLES LUND—2. Injection treatment of varicose veins; 
operations and demonstration of cases. 
Friday 
J. H. Cunntncuam and C. S. Swan—2. Genito-urinary 
operations. 
RoBErT SoUTTER—2. Orthopedic operations. 
CHARLES LuNp—2. General surgical operations. 
LAWRENCE SmMitH—2. Surgical pathology. 
H. R. Viers—z2. Neurosurgical features pertaining to sur- 
gery. 
A. B. MacMiLttan—2. Surgical X-ray demonstration. 


NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 
Tuesday 
L. D. Apams, B. L. Atwoop and Grace Rocurorp—9g. 
Gynecological operations. 
B. L. Arwoop, E. Macnaucuton, MARIon NuTE—9. 
Caesarean section; operative deliveries if available. 
W ednesday 
Marton Nute—g. Demonstration of unusual obstetrical 
cases; nursery and ward walk; prenatal clinic. 
L. D. Apams, B. L. Atwoop and Grace Rocurorp—9. 
Gynecological operations. 
Thursday 
Grace Rocurorp and OLGA LEARY—9g. Demonstration of 
postoperative cases; pathological specimens. 
EveLine B. Lyte and E. Wricht—g. Demonstration of 
border-line cases. 


BETH ISRAEL HOSPITAL 


Wyman Whittemore and associates—g, daily. General 
surgical clinic. 

E. G. CrRaBTREE—9, daily. Urological clinic. 

Mark RoGers—o, daily. Orthopedic clinic. 

HeRMAN BiumGARD. Demonstration in medical research 
department. 


BOSTON UNIVERSITY SCHOOL OF MEDICINE 
(Evans Memorial Building) 


S. R. MEAKeR and A. W. Rowe—z2, Wednesday and 
Friday. Studies in sterility. 

A. W. Rowe and C. H. LawrENce—2, Wednesday and 
Friday. Endocrinology. 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


SURGERY OF THE EYE, EAR, NOSE, AND THROAT 


CLINICAL 


DEMONSTRATIONS 


Tuesday, 2 P.M—Georgian Room, Statler Hotel 
J. M. Wueecer, M.D., New York, and Greorce S. Dersy, M.D., Boston: Our Mistakes in Ophthal- 


mology. 


C. B. Faunce, M.D., Boston: Brain Abscess Cases; Lipiodol Injections in Brain Abscess. 


H. P. Cantiti, M.D., Boston: 


Report of a Case of Cerebellar Abscess. 


D. C. Smytu, M.D., Boston: Lipiodol Injections in Lung Abscess. 
Kk. W. Herman, M.D., Boston: ‘Two Cases of Foreign Body in the Tracheo-(Esophageal Wall. 


W ednesday, 2 P.M—Georgian Room, Statler Hetel 


Presentation of manual dealing with minimum requirements for general hospitals caring for ophthal- 


mological, rhinological and otolaryngological patients. 


Conference.” 


See detailed program under “ Hospital 


Thursday, 2 P.M—Georgian Room, Statler Hotel 


D. H. WaLker, M.D., Boston: Lip Reading and the Deaf Child; Aids to Hearing. 

C. D. KNow.ton, M.D., Boston: Animal Studies in the Regencration of the Antral Mucous Membrane. 
L. A. Scuatt, M.D., Boston: Microscopic slides illustrating pathologic conditions of the antrum. 

D. W. Drury, M.D., Boston: The Results of Metabolism Tests in Cases of Chronic Deafness. 

T. B. Hottoway, M.D., Philadelphia. Optic Relations at the Base of the Skull. 

I. H. Vernorrr, M.D., Boston: Ophthalmic Pathology. 


Friday, 2 P.M—Georgian Room, Statler Hotel 


J. H. Waite, M.D., Boston: Diagnosis in Glaucoma. 


W. B. Lancaster, M.D., Boston: Operation vs. Miotics. 

A. Greenwoop, M.D., Boston: Handling of Secondary Glaucoma. 

H. P. Cantit, M.D., Boston: Lantern slide demonstration of serial sections of the ear. 

I. E. Gartanpn, M.D., Boston: ‘Infection of the Submaxillary Gland; Discussion of ‘Treatment. 

V.H. Kazanjtan, M.D., Boston: Plastic Operations on the Tip of the Nose. 

H. P. Mosuer, M.D., Boston: Report of a Case of Cavernous Sinus Thrombosis; Description of Opera- 
tion, Autopsy Findings (Microscopical slides showing the pathological findings in both eyes). 


MASSACHUSETTS EYE AND EAR INFIRMARY 
Tucsday 


Ophthalmology 


Staff—9. Operations and demonstrations of cases, 
J. M. Wueecer. Plastic surgery. 

G. S$. Dersy. Eye operations. 

W. HL. Loweiyt. Muscles. 

J. IL. Warre. Slit-lamp demonstration. 
Ei. B. Dunpeuy. External diseases. 

R. C. Cueney. Perimetry. 

IL. K. Messencer. Physiologic optics. 
P. A. CHANDLER. Light sense. 

T.1.. Terry. Pathology. 

Ipa E. RipGeway. Sight-saving class. 


Otolaryngology 
Purr HammMonpD—9. Simple and radical mastoid opera- 


tion. 
H. A. Barnes—g. Dry clinic: Malignant diseases of the 
accessory sinuses, exhibition of patients, 


H. P. Cauttt—to. Dry clinic: Wire gauze brain drain; 
paraffin basket forskin graft of radical mastoid cavity; 
lantern slides of brain cases. 

G. H. Topey—11. Dry clinic: Lateral sinus thrombosis; 
the manometer test. 


C. B. Faunce—2. Dry clinic: Lipiodol injections in brain 
abscess. 

D. C. Smuytuo—3. 
abscess. 

Wednesday 


Otolaryngology 

G. H. Porrter—9. Mosher-Toti lachrymal sac operation 

I. A, Simmons—1o. Tonsillectomy cases, dissection and 

snare, 

G. H. Porrter. Sluder technique. 

H. P. Caniti. LaForce technique. 

P. FE. Mettzer. Removal with cautery snare. 

A. S. MAcMILtaAn—11. Dry clinic: Demonstration of 

accessory sinus and mastoid X-rays. 

Ophthalmology 

Staff—9. Operations and demonstrations of cases. 

W. B. Lancaster. Eye operations. 

J. B. Aver and G, §. Derby. Nerve-eye clinic. 

Maube Carvitt. Ocular tuberculosis. 

J. HW. Waite. Gullstrand ophthalmoscope. 

P. A. CHANDLER. Perimetry. 

B. Sacus. External diseases. 

H. K. Messencer. Physiologic optics. 

P. A. CHANDLER. Light sense. 

T. L. Terry. Pathology. 

Iba E. RipGeway. Sight-saving class. 


Dry clinic: Lipiodol injections in luny | 
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Thursday 


Otolaryngology 

V. II. KAzANJIAN—o. Plastic operations. 

D. C. SMytu—g. Dry clinic: Fluoroscope and removal of 
metallic foreign bodies. 

H. P. Moster—10. Dry clinic: Exhibition of cesophageal 
instruments; demonstration of fluoroscopic examina- 
tion of the oesophagus. 

A.S. MacMitran—tt. Dry clinic: Lantern slide demon- 
stration of oesophageal cases. 

Dr. Ktrsy—2. Demonstration of Bardny tests. 

I. E. GARLAND—3. Dry clinic: Infection of the submaxil- 
lary gland. 

Ophthalmology 

Staff—9. Operations and demonstrations of cases. 

T. B. HoLttoway. Thyroid-eye cases. 

A. GREENWOoop, Eye operations. 

S. J. Beacun. Refraction with angular type. 

W. B. LANCASTER. Muscles. 

Hi. B. C. Riemer. External diseases. 

i. B. Dunpny. Perimetry. 

H. K. Mressencer. Physiologic optics. 

P. A. CHANDLER. Light sense. 

T. L. Terry. Pathology. 

Ipa E. RipGeway. Sight-saving class. 

Friday 
Ophthalmology 

Staff—o9. Operations and demonstrations of cases. 

MTL. Vernorrr. Eye operations. 

Hi. B. C. Rimmer. Tear sac cases: 
chronic. 

Amy Surru. Social work. 

H. K. Mressencer. Physiologic optics. 

P. A. CHANDLER. Light sense. 

T. L. Terry. Pathology. 

Ipa E. RipGeway. Sight-saving class. 


congenital, acute, 


Otolaryngology 

V. H. Kazanytan—g. Dry clinic: Correction of defor- 
mities of the face and nose, lantern slide demonstra 
tion. 

Il. P. Mosurr—t1o. Dry clinic: Punch tracheotomy. 

A.S. MACMILLAN. X-ray of thymus (lantern slides). 

I. k. GARLAND—11. Historical exhibit of laryngeal instru- 
ments, 

Il. P. Cantti—2. Dry clinic: Lantern slide demonstration 
of serial sections of the ear. 

D. » WaALKER—3. Dry clinic: Lip reading and the deaf 
child. 


CARNEY HOSPITAL 


Tuesday 
W. S. LresMAN—g. Eye operations and demonstration of 
cases; X-ray localization and magnet extraction of 
foreign bodies. 
Wednesday 
E. D. Hurtey and W. S. Lirsman—g. Eye operations 
and demonstration of cases. 


Thursday 
W. S. Liepman and H. Borncnorr—g. 
and demonstration of cases. 
Friday 
W. J. SHeenan and F. G. Minrrer—2z. 
clinic. 


Eye operations 


Otolaryngological 
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MASSACHUSETTS HOMEOPATHIC HOSPITAL 


Tuesday 
W. D. RowLanp—o. Eye clinic. 
I. W. Cocsurn and HH. L. BABcock—g. Aural clinic. 
Thursday 
W. D. RowLanp—og. Eye clinic. 
C. Smiru, C. W. Busu, FE. R. Jounson, R. O. Parris an 
W. W. WaALKer—o. Nose and throat clinic. 


Friday 
W. D. Rowtanp, J. I. SternBperc, H. M. Emmons and 
J. J. SktrBatt—g. Eye clinic. 


HARVARD MEDICAL SCHOOL 


Monday 
H. P. Moshrer—2. Laryngological demonstration: Casts 
of the adult cesophagus; wet specimens showing the 
cesophagus at birth; cadaver demonstration of th- 
Mosher-Toti lachrymal sac operation; teaching meth 
ods used in post-graduate instruction in laryngology 


Tuesday 

G. S. Dersy—2. Ophthalmological demonstrations: Ac 
tive research, demonstrations of what the pathological 
laboratory is doing and has done in the past; demon 
stration of work on the light sense; teaching of physio 
logic optics. 

Drs. Vernorrr and Terry. Demonstration of patholog- 
ical slides. 

Drs. Derpy, CHANDLER and Miss O’Brien. Significance 
of the light sense, and a demonstration of the methods 
by which it may be tested. 

Lucien Howe—2. Ophthalmic ergograph, writes auto 
matically the story of ocular fatigue and relation of 
this fatigue to “eye strain.” 

H. P. Mosurer—2. Mosher-Toti lachrymal sac operation; 
demonstration on cadaver. 

P. Ek. Mevrzer. Anatomical exhibit of temporal bone 
specimens. 

Wednesday 

H. P. Mosner—2. Laryngological demonstration: Casts 
of the adult cesophagus; wet specimens showing the 
cesophagus at birth; cadaver demonstration of the 
Mosher-Toti lachrymal sac operation; teaching meth- 
ods used in post-graduate instruction in laryngology. 

C. B. Faunce—2. Exhibition of temporal bone specimens, 


Thursday 

G. S. Dersy—2. Ophthalmological demonstrations: Ac 
tive research, demonstrations of what the pathological 
laboratory is doing and has done in the past; demon 
stration of work on the light sense; teaching of physio 
logic optics. 

Drs. Vernorrr and Terry. Demonstration of pathologi- 
cal slides. 

Drs. DerBy, CHANDLER and Miss O’Brien. Significance 
of the light sense, and a demonstration of the methods 
by which it may be tested. 

Lucten Howe—2. Ophthalmic ergograph, writes auto- 
matically the story of ocular fatigue ‘and relation of 
this fatigue to “eye strain.” 

H. P. Mosner—2. Demonstration of methods in post- 
graduate teaching of laryngology. 

M.H. Lurte—3. Exhibition of temporal bone specimens. 
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BOSTON DISPENSARY 
Tuesday 
H. J. Inctis—2. Beck-Schenk snare method of tonsil- 
lectomy. 
Wednesday 


Joserpn J. SkrrBALL—11. Eye clinic, demonstration of 
cases, external diseases, perimetry, ophthalmological 
co-operation with syphilis clinic. 


ST. ELIZABETH’S HOSPITAL 


Tuesday 

W. T. HALtEY—g. Mastoid and tonsil cases 
Wednesday 

P. S. McApams—o. Enucleation of the eye. 
J. Burns—g. Tonsillectomy. 

Friday 
W. T. Hatev—g. Frontal sinus operation. 
J. Burns—g. Mastoid operation. 


W. T. HaLey—z. End-results in radical sinus operations. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


CAMBRIDGE HOSPITAL 

N. S. Bacon and E. J. BuTLER—g, Thursday. Nose and 
throat clinic. 
NEW ENGLAND HOSPITAL FOR WOMEN 

AND CHILDREN 

M.N. Krerert and I. D. Kerr—o, Tuesday and Wednes- 
day. Ear, nose, and throat clinic; operations and 
demonstration of cases. 


BETH ISRAEL HOSPITAL 


L. V. FrrepMAN and L. ArKIN—9, daily. Nose and throat 
clinic. 


BOSTON CITY HOSPITAL 
J. J. Corsett—g, daily. [ye clinic. 
CARNEY HOSPITAL 


IX. D, Hurtey—o, daily. Eye clinic. 
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ANNUAL HOSPITAL STANDARDIZATION CONFERENCE 


Monday, 10:00—Ballroom, Copley-Plaza Hotel 


GeorcE D. Stewart, M.D., New York, Presiding 

Address of Welcome. Freperic A. WAsHBURN, M.D., 
Boston; Director, Massachusetts General Hospital. 

The Réle of the American College of Surgeons in Improving 
Hospital Service. Georcre D. Stewart, M.D., New 
York, President, American College of Surgeons. 

Presentation of Annual Report of Hospital Standardiza- 
tion and Announcement of Approved List for 1928. 
M. T. MacKEacuern, M.D., Chicago; Associate 
Director, American College of Surgeons and Director 
of Hospital Activities. 

Health Inventoriums in Approved Hospitals—Further 
Progress of Research. FRANKLIN H. Martin, M.D., 
Chicago; Director-General, American College of Sur- 
geons. 

The Interest and Influence of the Duke Endowment in 
Hospital Standardization. W. S. Rankin, M.D., 
Charlotte, N. C.; Director, The Duke Endowment. 

Nurses, Patients and Pocketbooks. May Ayres BurcGEss, 
Ph.D., New York; Director, Committee on the Grad- 
ing of Nursing Schools. 

General Discussion. Wr1LL1AM DaArraAcu, M.D., New York; 
Dean, College of Physicians and Surgeons, Columbia 
University; and Mary M. Roserts, R.N., New York; 
Editor, American Journal of Nursing. 


Monday, 2:00—Ballroom, Copley-Plaza Hotel 


GeorGeE D. Stewart, M.D., New York, Presiding 

Missed Pedagogic Opportunities Incident to the Usual 
Organization of the Resident Medical Staff of the 
Hospital. Henry A. CuristTiAn, M.D., Boston; 
Hersey Professor Theory and Practice of Physic, 
Harvard University Medical School. 

Medical Education and Specialization. Wrttarp C. 
RappLevE, M.D., New Haven; Director of Study, 
Commission on Medical Education. 

Experimental Science versus Imitative Art in Medicine. 
Murray Brair, M.D., Vancouver, B. C. 

What Is the Réle of the Hospital Administrator? F. E. 
CuHapMAN, Cleveland; Director, Mt. Sinai Hospital. 

Visual Methods in Conducting the Staff Conference (Illus- 
trated). C. G. PAarNALL, M.D., Rochester, N. Y.; 
Director, Rochester General Hospital; President-elect, 
American Hospital Association; and Harry D. 
CLoucu, M.D., Rochester, N. Y.; Assistant Medical 
Director, Rochester General Hospital. 

General Discussion. CHARLES H. Younc, M.D., Portland, 
Maine; Director, Maine General Hospital; and Joun 
T. Burrus, M.D., High Point, N. C.; Surgeon, High 
Point Hospital. 


Tuesday, 9:30—Ballroom, Copley-Plaza Hotel 


Josern B. How.anp, M.D., Boston; Superintendent, 
Peter Bent Brigham Hospital, Presiding. 

The Educational and Economic Value of the Outpatient 
Department in a General Hospital. JAmes RAGLAN 
Miter, M.D., Hartford; Assistant Gynecologist and 
Obstetrician, Hartford Hospital. 

Selective Economic Basis for Outpatient Service (Illus- 
trated). Beatrice Katser, Detroit; Clinic Executive, 
Harper Hospital. 

Minimum Standards for the Hospital Social Service De- 

artment. MaBet R. WILson, R.N., Boston; Director 
cial Service Department, Children’s Hospital. 


The Operation of a Physical Therapy Department from the 
Scientific and Economic Standpoints. Joun S. 
Cou.ter, M.D., Chicago; Assistant Professor of 
Physical Therapy, Northwestern University Medical 
School. 

Discussion. Micnart M. Davis, Ph.D., New York; 
Executive Secretary, Committee on Dispensary De- 
velopment, United Hospital Fund of New York; and 
FRANK GRANGER, M.D., Boston; Director of Physical 
Therapy Department, Boston City Hospital. 


Tuesday, 2:00—Ballroom, Copley-Plaza Hotel 


Clinic on Case Records in Hospitals. Directed by C. W. 
Muncer, M.D., Valhalla, N. Y.; Director, Grasslands 
Hospital. 

What Constitutes a Good Case Record? Ernest Lerot 
Hunt, M.D., Worcester; Surgeon and Director of 
Surgical Services, Worcester City Hospital. 

What Are the Best Methods of Appraising Case Records? 
Harotp W, Hersey, M.D., Bridgeport; Superin- 
tendent, Bridgeport Hospital. 

What Part Should the Record Librarian Play in Promoting 
Efficient Case Records in the Hospital? Grace W. 
Myers, Boston; Librarian Emeritus, Massachusetts 
General Hospital. 

How Best Can Good Case Records Be Maintained in the 
Small Hospital Where the Usual Difficulties—Lack 
of Internes, Shortage of Funds, and No Historian or 
Record Librarian—Are Frequently Found? Ciara 
A. DoourttLe, Derby, Conn.; Historian, Griffin 
Hospital, and President, Connecticut Hospital His- 
torians Association. 

What Are the Most Effective Ways and Means of Stimulat- 
ing Good Case Records? Emma C. BLack, New Haven 
Record Librarian, Grace Hospital. 

What Should Be the Functions of a Record Committee of 
the Medical Staff? E. W. Wrtitamson, M.D., 
Chicago; Chief Field Representative, American 
College of Surgeons. 

What Are the Most Effective Means of Keeping Current 
Case Records up to Date? R. C. Burrkt, M.D., 
Madison; Superintendent, Wisconsin General Hospital. 

What Are the Relative Advantages or Disadvantages of the 
Various Filing Systems? Epira M. Rossrns, Boston; 
Chief Record Librarian, Peter Bent Brigham Hospital. 

The Organization and Functioning of a Central Record 
Department. GENEVIEVE CHASE, Boston; Record 
Librarian, Massachusetts General Hospital. 


Wednesday, 9:30—Ballroom, Copley-Plaza Hotel 


Open Forum—Problems Involved in the Professional Care 
of the Patient. Directed by Lewis A. Sexton, M.D., 
Hartford; Superintendent, Hartford Hospital. 

Measuring the Professional Efficiency of the Hospital. 
Joserpu C. Doane, M.D., Philadelphia, Superintend- 
ent, Philadelphia General Hospital. 

Standard of Surgical Efficiency. Grorce W. Swirt, M.D., 
Seattle; Surgeon, Children’s Orthopedic and King 
County Hospitals. 

Medical Staff Organization. T. T. Murray, Albany; 
Superintendent, Memorial Hospital. 

Relation of the Clinical Pathologist to the Medical Staff 
and the Scientific Work of the Hospital. J. J. Moore, 
M.D., Chicago; Director, National Pathological Lab- 
oratory. 





448 


Responsibility of Hospital Trustees for the Professional 
Care of the Patient. JoserH J. WEBER, New Haven; 
Superintendent, Grace Hospital. 

Follow-Up. Frank E. Winc, Boston; Director, Boston 
Dispensary. 

Appraisal of Nursing Service. MrrtAm Curtis, Northamp- 
ton; Superintendent, Cooley-Dickinson Hospital. 
The Clinico-Pathological Conference as an Educational 
Factor in the Hospital. Joun E. Ransom, Toledo; 

Superintendent, Toledo Hospital 


Wednesday, 2:00—Georgian Room, Statler Hotel 


Georce S. Dersy, M.D., Boston; Professor of Ophthal- 
mology, Harvard University, Medical School, Presiding. 
Presentation of Manual Dealing with Minimum Require- 
ments for General Hospitals Caring for Ophthal- 
mological, Rhinological, and Oto-Laryngological 
Patients. Joseru C. Beck, M.D., Chicago; Associate 
Professor of Oto-Laryngology, University of Illinois 

College of Medicine. 

Discussion. Ropert C. Lyncu, M.D., New Orleans; 
Professor of Oto-Laryngology, Tulane University of 
Louisiana Post-Graduate School of Medicine. 

Round Table Conference—[very-Day Problemsas Related 
to the Care of Ophthalmological, Rhinological, and 
Oto-Laryngological Patients in General Hospitals. 
Directed by Perry G. Gotpsmitu, M.D., Toronto; 
Professor of Oto-Laryngology, University of Toronto 
Faculty of Medicine. 

Should All Internes Receive Practical Experience in the 
KXye, Kar, Nose and Throat Department? Horace J. 
Wurracre, M.D., Tacoma, Wash.; Surgeon, General 
Hospital. 

Should All Student Nurses Receive Practical Experience in 
the Eye, Kar, Nose and Throat Department? If So, 
to What Extent? Grace EF. Atiison, Troy, N. Y.; 
Superintendent, Samaritan Hospital. 

Is It Advisable and Practical to Standardize Routine Pro- 
cedures as well as Dressings and Supplies Pertaining 
to the Work of these Specialties? WALTER H. SNYDER, 
M.D., ‘Toledo; Ophthalmologist and Chief of Staff, 
Flower Hospital. 

Hfow Can an Efficient Anesthesia Service Be Maintained 
for the Eye, Ear, Nose and Throat Department? 
FREEMAN ALLEN, M.D., Boston; Anesthetist, 
Massachusetts Eye and Far Infirmary. 

In the Absence of the Attending Doctor and When There 
Is No Interne or Resident What Emergency Measures 
Can the Hospital Personnel Carry out in Case of 
Hemorrhage following Tonsillectomy, or other Acci- 
dents Which Might Follow in the Work of these Spe- 
cialties? Joun O. McReynotps, M.D., Dallas; Oph- 
thalmic and Aural Surgeon, St. Paul’s Sanitarium. 

How Long, on the Average, Should Tonsil Cases Be in the 
Hospital Pre- and Postoperative? Should All Cases of 
Discharging Ears or Sinuses of Unknown Origin Be 
Segregated from Other Patients? WILLIAM ARRELL, 
M.D., Hamilton, Ontario; Visiting Surgeon, Hamilton 
General Hospital. 

When Building a Hospital Should the Operating Rooms 
for the Eye, Ear, Nose and Throat Department Be 
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Located in the General Surgery Suite or in the De- 
partment with the Wards? Davin H. Batton, M.D., 
Montreal; Demonstrator in Oto-Laryngology, McGill 
University Faculty of Medicine. 

What Routine Laboratory Examinations Should Be Re- 
quired in the Work of the Eye, Ear, Nose and Throat 
Department? SHIELDS WARREN, M.D., Boston; 
Pathologist, New England Deaconess Hospital. 


Wednesday, 2:00—Ballroom, Copley-Plaza Hotel 


Open Forum—The Small Hospital and Hospital Stand- 
ardization. Directed by Paut Frster, Minneapolis; 
Superintendent, University Hospitals. 

What the Duke Endowment Is Doing for the Small 
Hospital. Huspert A. Royster, M.D., Raleigh, N. C.; 
Surgeon, Rex and St. Agnes Hospitals. 

How the Large Hospital Can Assist the Small Hospital 
in Complying with the Requirements. Ropert M. 
Harsin, M.D., Rome, Georgia; Surgeon, Harbin 
Hospital. 

How the Medical Staff of the Small Hospital Can Be 
Organized and Function so as to Meet the Require- 
ments. LoutsG. Pinautt, M.D., Campbellton, N. B.; 
Chief Surgeon, Hotel Dieu of St. Joseph. 

How the Small Hospital Can Maintain a Record System 
Acceptable to the American College of Surgeons. 
Minnie GENEVIEVE Morse, Plainfield, N. J. 

How the Small Hospital Can Build up the Essential Special 
Services to a Degree Acceptable for Approval. Lucy 
Assortt, Norwich, Conn.; Superintendent, William 
W. Backus Memorial Hospital. 

General Discussion. T. FE. Reexs, M.D., New Britain, 
Conn.; Superintendent, New Britain General Hos- 
pital; Rura A. Brown, Wyandotte, Mich.; Superin- 
tendent, Wyandotte General Hospital, and W. S. 
RANKIN, M.D., Charlotte, N. C.; Director, the 
Duke Endowment. 


Thursday, 9:30— Ballroom, Copley-Plaza Hotel 


FuLLer F. Barnes, Bristol, Conn.; President, Board of 
Directors, Bristol Hospital, Presiding. 

The Care of Obstetrical Patients in General Hospitals. 
James F. Taytor, M.D., Sioux City; Member of 
Staff, St. Vincent’s Methodist and Sioux City Ma- 
ternity Hospitals. 

The Care of the Convalescent Patient. JoHn Bryant, 
M.D., Boston. 

The Responsibility of the Hospital Administration in the 
Care of Fractures. Cuarvtes L. Scupper, M.D., Bos- 
ton; Consulting Surgeon, Massachusetts General 
Hospital. 

The Responsibility of the Hospital Administration in the 
Care of the Injured. FrRepreric A. Brestey, M.D., 
Waukegan, Ill.; Professor of Surgery, Northwestern 
University Medical School. 

Possibility of Postoperative Infections from Contamina- 
tion of Water in Hospitals. ARNoLD H. KEGEL, M.D., 
Commissioner of Health, City of Chicago. 

Beauty in the Hospital. Rev. C. B. Moutintier, S.J., 
Milwaukee; Executive Director, Catholic Hospital 
Association. 
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